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ARCHITECTURE OF THE WORLD’S COLUMBIAN EXPOSITION. 
% 

By Henry Van Brunt, Judge. 

All historical architecture is representative of the era which pro¬ 
duced it. In each case its general form and the character of its detail, 
especially its decorative detail, are developed from the spirit and 

essential characteristics of its contemporary phase of civilization or 

semibarbarism. But modern architecture has become so conscious 
of itself that it is in a measure sophisticated, affected, insincere, and 

therefore apparently not so accurately representative of its era; and 
yet the twentieth century will read in it the essential genius of our 

times as clearly as we may now read that of the eighteenth century in 

the work of the younger Mansart in France, and that of Gibbs, 
Hawksmoor, and Vanbrugh in England. 

It is from this peculiarly representative function that the archi¬ 
tecture of the World’s Columbian Exposition must derive, if not its 
greatest present interest, at least its importance in the history of civ¬ 
ilization. Within our narrow limits of criticism and from our far too 

proximate point of view we may survey and judge this extraordinary 

demonstration of art; but the real importance of it to us resides in 
the fact that we shall be judged by it when sufficient distance of 
time or space shall have intervened to place the whole vast composi¬ 

tion in just perspective. 
The present report does not properly embrace the historical record 

of the practical conditions and of the organization under which this 
demonstration became possible, nor yet the story of how the principal 

architects, painters, and sculptors of the country were brought 
together in one of the most fruitful collaborations of history to pro¬ 

duce it. 
This field will doubtless be adequately covered by correct official 

statements. But it is a necessary part of the survey we are taking of 
the architecture of the Exposition to note the fact that the architects 
of the principal buildings were first gathered together at Chicago on 
January 10, 1891; that on February 20 they met again, bringing their 
preliminary sketches; that twenty-six months afterwards the World’s 
Fair was opened with about fifty completed and occupied buildings, cov¬ 
ering au aggregate of 6,500,000 square feet, erected under the con¬ 
struction department of the Exposition; with thirty buildings, cover¬ 
ing 40,000 square feet, erected by the States of the Union; with twenty 
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buildings, covering 300,000 square feet, erected by foreign govern¬ 
ments, and with between fifty and sixty, covering more than a million 

square feet, erected by parties to whom concessions had been granted 
in the Midway Plaisance and elsewhere. The work accomplished in 
this period of gigant ic and harmonious effort included also all the com¬ 
plicated underground work necessary in the connection of electric 
lighting and power cables, in the distribution of gas and water, and 
in the installation of a complete and perfect sewerage system; all the 

grading and construction wofik involved in the establishment of basin, 
canals, terraces, balustrades, bridges, landing stairs, vases, fountains, 

monumental columns, and groups of statuary; all the ornamental 
landscape work and gardening necessary to bring the artificial lagoon 
and its islands into harmony with the general architectural scheme. 
The artificial and natural landscape and water work of Jackson Park 

was not merely accessory to the great buildings which occupied the 
higher plateaus established for them, but an essential part of the 

design as a whole. Buildings and grounds were developed together 
and in closest sympathy. They can hardly be judged apart. In a 
few short months art and energy created on a sandy waste on the 

margin of Lake Michigan a city of monumental architecture such as 
no emperor or king of ancient or modern times ever dreamed of. 

If all this was emergency architecture, struck off in the heat of 

enthusiastic zeal, there was no element of accident or chance about 

it. Behind it was the initial force furnished by the wealth and enter¬ 

prise of a sympathetic people, and the deliberation of concentrated 

energy and skill. The architects, engineers, painters, sculptors, and 

gardeners, summoned from every part of the country, were represent¬ 

ative men, and their work, done under the most favorable possible 

conditions, was representative of the best capacities of the nation. 
We seem, therefore, to be justified in treating of this great architec¬ 

tural manifestation, not as phenomenal or exceptional, but as a nor¬ 
mal expression of our civilization in its best estate. He who under¬ 

takes to criticise the buildings of the Exposition is criticising also the 
spirit and genius of the people which made them possible. Archi¬ 

tecture, under the common and ordinary conditions of development, 

to the extent that it is subject to the personal caprice of the archi¬ 
tect, under requirements and limitations imposed by the individual 

owner, can not be so representative as architecture resulting from the 
zealous enthusiasm of a whole people desiring to express themselves 
worthily before the world, and interposing no obstacles to its har¬ 
monious development. 

The central and principal architectural expression of the Exposition 
of 1893 is in the court of honor, including not only the great basin 

and the buildings immediately surrounding it, but the forecourt or 
entrance court on the western or landward side of the court of honor, 
where the railroad systems debouch. The distinction enjoyed by this 
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great group of buildings arises from the important fact that, first, the 
artificial topography of the place was made for the buildings and the 
buildings were made for it, and, second, that the buildings themselves 
were developed in an architectural collaboration sufficiently close and 
intimate to eliminate from each building any personal element or 

idiosyncrasy which might interfere with the harmony of the composi¬ 
tion as a whole. Each design yielded something of the individuality, 

which under other circumstances it would naturally have assumed, 

for the sake of artistic unity. But this process of elimination was 
not carried so far as to secure the necessary harmony of feeling by a 
monotonous uniformity which would have been tedious and unimagi¬ 

native. This is the secret of the success with which this great archi¬ 

tectural combination appealed to the interest and sympathy of the 

public. From the point of view of the official judge, that ideal variety 
in unity, which is the most difficult of all artistic balances to obtain 

without an overweight of capricious fancy on the one hand or of dull 

conformity on the other, seems to have been at last secured in this 
great national effort. The inspiration of the whole composition evi¬ 
dently came from the forums, basilicas, villas, and baths of the Roman 

Empire; but in none of the great centers of imperial wealth, power, 
and civilization in ancient or modern times has a demonstration been 
made so vast and so connected. 

The practical means by which the great principle of variety in 
unity in art found expression in the Exposition of Columbus was 
evidently very simple. The terminal building, forming the west end 

of the double court; the peristyle and water-gate with its two wings 
(the casino and the musical pavilion), which closed it on the east 
toward the lake; the agricultural palace and that of the mechanic 
arts, with their connecting peristyle, forming the subsidiary court of 
the obelisk, which bound it on the south; the buildings of liberal 
arts, electricity and mines, which inclosed it on the north; and, finally, 

the administration building, the monumental vestibule of the Exposi¬ 
tion, which stood in the center of the great quadrangle, dividing the 
court of entrance from the court of honor; all these great structures 
had four leading features in common: first, they were all expressed 
in terms of strictly classic architecture according to the Romans, or 

according to its direct derivatives in the Renaissance; second, the 
order which is the leading motif of design in each was limited to a 

uniform height of 60 feet to the top of cornice; third, a covered 
ambulatory was established in each behind an open screen of columns, 

or piers, or arches, at least along the court frontage; and fourth, each 
design was developed on a common module or unit of dimensions not 
greatly varying from 25 feet. Another element, unconsciously work¬ 
ing for unity in all the exhibition buildings, was the effect of the plan 
of these buildings upon the elevations. 

In adjusting the vast areas of space necessary to be covered by these 
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structures each architect found it necessary to establish longitudi¬ 
nally a central nave, predominating in height and width over all 
subdivisions, crossed in the middle of the plan by a transept of equal 
importance. The crossing of these predominating features in all 

architectural compositions is the natural point for a corresponding 
culmination of exterior expression in dome or tower. But by reason 
of the vastness of the area occupied in each case any central archi¬ 

tectural expression of this sort would be too remote from the four 
facades to compose with them in any orderly or natural manner. As 

seen from the forecourt of St. Peters, the facade of Carlo Maderno 
masks the dome of Michael Angelo behind it. It was not fitting to 
commit this grave error of design a second time. Therefore in the 

center of each of the four facades of each building, where nave or 
transept impinged, there naturally occurred a predominating pavilion 

as a monumental porch, either in the form of a circular temple, cov¬ 

ered by a dome, with a prostyle, as in agriculture, or in the form of a 
round or square portico flanked by towers, as in mechanic arts, or 

like a triumphal arch, as in liberal arts and mines, and in the two 

peristyle screens, or as a niche or hemicycle, as in electricity. These 

central features, with the subordinate corner pavilions, which natu¬ 

rally occurred in all these structures, combined under the four tech¬ 
nical conditions common to all the buildings, were further aided in 

the work of unification by a spirit of mutual conciliation among the 
architects, each of whom found by experience that it was necessary 

for him in the work of collaboration to essentially modify or to entirely 
abandon parts of his design which by contrast or contiguity injured 

his neighbors. 
Apart from these limitations, each architect developed his work 

according to his personal feeling, either unconsciously individualiz¬ 

ing his design by the operation of the personal equation, or consciously, 

in the effort to express the especial purposes of his building in his 

architecture. This conscious effort to differentiate the buildings 
according to their use is extremely interesting and instructive in its 

results. 
Every architect employed on the greater buildings of the Exposi¬ 

tion naturally desires to produce not merely a work intrinsically beau¬ 

tiful because of the just adaptation of certain classic or romantic, 

academic or archeological formulas to certain structural conditions, 
but to permit the especial purpose of his building in some way to vary 
this formula and confer distinction and appropriate character on lii| 
design. In this great experiment the fact was illustrated by the 
greater buildings that certain objects, such as the liberal and mechanic 

arts, agriculture, transportation, the science of government, music, 
could not be expressed in the technical part of design. On the other 
hand, it seemed to be proved that structure itself, as well as the deco¬ 
ration of structure, could express horticulture by long stretches of low 
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glazed galleries and a wide spreading dome of glass; that a free use 
of the technical qualities of Romanesque could tell the spectator, as 
soon as he approached another building, that it was devoted to the 

illustration of the industries of the sea; that a modern windowless 
building of pure Greek architecture could be intended only for an 

exhibition of fine arts; that another modern building, constructed on 

the main lines of the central hall of the baths of Caracalla, with vast 

broadly spreading arches and loggias, wide open for constant ingress 
and egress, could only be the monumental terminal of a great railway 
system with its offices of public comfort; that still another, differen¬ 
tiated from the rest of the classic neighborhood in which it occurred 

by a marked predominance of vertical lines, by a multiplication of 
tall campaniles, by a certain quality of delicate nervousness, as it 
were, of animation and quickness of movement, as contrasted with 

the unbroken horizontal lines and the severe repose of the other great 

monuments, must have been inspired by the idea of electricity; and 
that another, its nearest neighbor, by a ponderous simplicity and 

largeness of scale, must have been intended for the display of coarser 
industries and products, such as mines and mining. 

It is not unpleasant, moreover, to fancy that we can detect the essen¬ 
tially feminine element in the design of the women’s building. The 
other buildings, being less able to express their several purposes by a 

variation of the technique, in their effort to assume especial character, 
relieved from the elegant vacancy of a merely correct academical 

design, could only avail themselves of the poetic allegories, illustra¬ 
tions, and symbols, furnished by sculpture, painting, inscriptions, 
used as aids to architectural effect. 

Another element of differentiation in the architecture of the greater 
buildings resided in the difference of the classic formula, used in each 

as the base of design. Thus Mr. Hunt preferred to model the adminis¬ 
tration building on the lines of the French Renaissance, as inculcated 
in the Ecole des Beaux Arts; Messrs. Peabody and Stearns very hap¬ 
pily allowed the quality of the Renaissance which they used in the 
palace of mechanic arts or machinery hall to be colored by Spanish 
examples, recalling the country of Ferdinand and Isabella and Colum¬ 
bus; Messrs. McKim, Mead & White, in the palace of Agriculture, 
expressed themselves in the purest art of the Roman Empire, such as 

was seen on the Palatine Mount and in the imperial villas and baths; 
Mr. Post’s vast building was in modern French Renaissance, such as 
pccurred in the buildings of the last Paris Exposition, the eight porches 
being modeled after the triumphal arches of the Romans; Messrs. 
\ an Brunt & Howe permitted the architecture of the electricity build¬ 
ing to be affected by the freer French classic of the sixteenth century, 
the Chateau of Chambord of the time of Francis I offering sugges¬ 
tions of detail mainly in the fantastic skylines and in the great 
apsidal projections of the north front toward the lagoon; the struc- 
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tural scheme of the mines building imposed upon Mr. Beman a very 
modern (and, in the best sense, an American) interpretation of the 
classic formula, more influenced, however, by Italian than by any 
other historical examples; Messrs. Adler & Sullivan made a very wide 
departure from classic principles in designing the transportation 
building according to oriental motifs, used in such a manner, however, 
that if these artists had not been familiar with Byzantine or Roman¬ 
esque forms, their design would have assumed a character entirely 
different from that which they actually developed; Mr. .Tenney’s hor¬ 
ticultural building was in free Italian Renaissance somewhat after the 

manner of Sansovino in the treasury of St. Mark; Mr. Whitehouse’s 

festival hall was fundamentally Greek in character; Miss Hayden’s 
women’s building was modeled after an Italian villa of the sixteenth 

century; Mr. Cobb, in his fisheries building, used a Romanesque motif, 

such as appears in the monastic cloisters of the south of France in the 
tenth and eleventh centuries, but with a gayety and freedom entirely 

in harmony with the festival character of the Exposition; the Govern¬ 
ment building was in that sort of free Renaissance which the practice 

of the office of the Supervising Architect of the Treasury Department 
has made, in a manner, vernacular; it was in fact one of the results of 

the official organization of architecture, an organization never before 
attempted in the history of civilized or uncivilized peoples, and one 

which, after the lesson and the light of the Columbian Exposition, will, 

we trust, never be repeated to misrepresent our civilization; all that 

Mr. Atwood, the chief of design in the department of construction, did 

at Jackson Park was done on a basis of pure academical scholarship; 

his peristyle and terminal building, in the south part of the park, were 

of imperial Roman type, while the galleries of Fine Arts in the north¬ 
ern part had their Roman academic character purified and refined by 
Greek feeling. 

Thus only two of the greater official buildings, those devoted to 

transportation and fisheries, were expressed in romantic terms; all 
the rest were classic, and, because of the fraternal fellowship of their 

architects and the intelligent sympathy of the department of con¬ 
struction, produced a result memorable in the history of architecture. 
Foreign critics have been good enough to say that, according to their 

own standards, this new-world work was brilliantly done; indeed, 
that no European work had surpassed it in purity, elegance, and cor¬ 
rectness, and none had approached it in scale. But they expressed 

disappointment that it was not so characteristically American as the 
civic architecture of our greater cities, especially of Chicago. They 
expected possibly something new, bold, and astonishing, some expres¬ 
sion of semibarbarous power and undisciplined invention, at once 
admirable and curious; poetic, possibly, but ungrammatical. Under 
almost any other organization than that which the committee on 
grounds and buildings of the Chicago directory were inspired to per- 
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feet, under almost any other director of works and chief of construc¬ 
tion than D. II. Burnham, it is quite possible that our foreign friends 
would have had abundant opportunity to delight in and to criticise 
the intrepidity and perhaps the unscrupulousness of our own vernacu¬ 

lar architecture as it has displayed itself elsewhere in our unguarded 

moments. But the occasion was such that it was becoming and nec¬ 
essary that we should exhibit our art, not only to the world, but more 

especially to our own people, in its very best estate, and not in any of 

its experimental stages. As such it may be asserted with conserva¬ 
tive accuracy that it represented the highest civilization yet attained 

in modern times. The architecture of America, like our language, 

has its roots in the old world, just as our political institutions are 
based upon the lessons and experiences of civilization in general. 
Our architects, like those of modern Europe, have inherited all the 

knowledge of the past, but their method of using their knowledge 

is different from that employed by their foreign confreres. Unlike 

them, they are free from the prejudices created by their own historical 
monuments, for they have no such monuments. They are in the for¬ 
tunate position of being able to proceed with the development of old 

types without being hampered by any patriotic, academic, or other 
considerations, except such as are needed to keep them in harmony 

with our material progress in structural and social methods. The old 

types are as much ours as theirs; thej^ constitute a universal lan¬ 
guage of form. It would therefore be a work of supererogation to 

deliberately attempt to force upon our architecture a patriotic expres¬ 
sion of spurious originality, to construct a new language, when none 
was needed, especially in the World’s Columbian Exposition, where 
we wished to welcome mankind with stately ceremony and with a hos¬ 

pitality of utterance which to the people of all civilized nations should 

be intelligible and polite, and not barbaric or strange. 

In using the classic types, therefore, our architects were performing 
their highest duty to contemporaneous civilization. They were set¬ 
ting before our own people also a visible expression of high culture, 
which should serve not only as an enlightenment but as an incentive; 
should open to the minds of the common people of our country, 
starved by the narrowing experiences of their uneventful daily lives in 
factories or on farms, in tending machinery or in trade, a wider vision 
and a far nobler ideal of living. The architectural message at Jack- 
son Park was addressed, not only to the learned few capable of appre¬ 
ciating the technical qualities of a work of art, but to the people, 
who, while in its presence, far from being indifferent, were evidently 
inspired with new and higher emotions than ever before had stirred 
their poor stagnant and darkened lives with the consciousness of new 
capacities of expansion and knowledge. If this manifestation of 
cosmopolitan art, illustrated profusely by subsidiary sculpture and 
painting, created in such minds an}^ of that divine discontent which 
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is a spur to the accomplishment and maintenance of better and nobler 
and larger lives, it was indeed an active agent in the service of civili¬ 
zation and was well worth all the labor and study and all the millions 
which it cost. It has been said that our people took the high pleas¬ 
ure provided for them at the World’s Fair too seriously; that they 
were not gay and laughing-as at a festival, but observant and consci¬ 

entious as in the performance of a duty. They came for pleasure, 
but after the first emotions at the overwhelming beauty and majesty 
of the spectacle, they remained to learn. It was indeed a serious 
business for them and for the future of our country. Art never per¬ 
formed on any other occasion in the world’s history a service more 

memorable or inspiring. 
Who among our hard-headed, practical, common-sense people has 

complained that the cost of the great display was a waste of treasure 
which might far better have been devoted to some other purpose, as 
in the founding of a permanent institution of liberal culture? In 

fact, the Exposition of 1893 at Chicago was itself a free university of 
the largest possible scope, and its architecture was based upon motives 

high enough to constitute it a department of the highest learning. 

Its doors were open to the whole people. No philosopher of the 

Academy, no scholastic of the Middle Ages, no student of Oxford or 

Cambridge ever studied in such cloisters or was ever sheltered in 

porticoes so majestic. If the pleasures which our people took in the 

shadows of this university had been taken less seriously, perhaps it 

would have been difficult to condone the vast expenditure. 

Preliminary to a critical estimate of the official architecture of the 

Exposition we have briefly indicated the principal conditions affecting 

its growth and character. We have also endeavored to show why 

this architecture was expressed rather in classic than in romantic 
terms, and how, being so expressed, it touched the popular sympa¬ 

thies and awakened a general interest such as has not been excited 

by any other demonstration of art at least within the present cen¬ 

tury. It seems, therefore, worth while in such a report as this to 
endeavor to trace this beneficent energy in the work of civilization 

farther back toward its primary causes. There can be no question 
that the imposing effect of the architectural scheme may be attributed 
far less to its component parts in the buildings themselves, taken 
severally, than to their harmonious combination. 

To this combination Lake Michigan and its system of waterways 
within the park furnished the key. The system was itself dictated 
by the natural topographical conditions of Jackson Park, by its series 
of low sand dunes parallel with the lake shores, and by the wet, sedgy 
valleys between, wide spreading and desolate, with occasional growths 
of oak on the higher parts, stunted by the cold winds sweeping over 
the icy lake for more than half the year. But it needed the genius of 
Olmsted, assisted by the quick, artistic sympathy of the lamented 
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Root, to prepare from material so unpromising for a result so poetic 
and so noble; to convert those marshy hollows into formal canals and 
basins in the south part of the park and into a picturesque and 
winding lagoon in the north; to enlarge and level the sand dunes so 

as to constitute vast terraces fit to receive the greater buildings, and 
to bring these buildings into articulate relations one with another and 

with the waterways, so that there should be nowhere any evidence of 
accident or caprice, and so that order, “Heaven’s first law,” should 

everywhere palpably prevail, as in the avenues and courts of the ideal 

City of the Blest. So finely organized was the scheme that each of 
the vast palaces which finally, as with the music of Orpheus, arose 

upon the terraces of the court of honor thus provided was an essen¬ 

tial and indispensable part of it; each responded upon exact center 

lines to its opposite neighbor. The north front of the agricultural 
building, with its imperial and lucid beauty, opposed the southern end 

of the liberal arts building across the great basin and with its west 

end confronted the east end of the palace of mechanic arts over the 
south canal, pavilion answering pavilion and portico balancing 
portico with beautiful variety of detail. 

The administration building, the great central monument of the 

Exposition, was placed at the crossing of the two principal axial lines 
of the general plan. With its north archway it looked down the Ions: 
vista between electricity and mines; with its south it opposed the noble 

central porch of the palace of mechanic arts; with its east it looked 
across the fore court upon the exact center of the terminal building, 

and from its east doorway extended the axial line of the great 
basin, upon which were strung the fairest jewels of the Exposition— 

the statue of Columbus, by St. Gaudens; the Columbian fountain, 

by MacMonnies; the gilded Colossus of the Republic, by French, and, 
finally, the lovely water gate of the peristyle, by Atwood. The long 

south vista of the great canal was superbly closed by the triumphal 
arch of the double open screen, which carried the architectural lines of 
the palace of mechanic arts across the south end of the court of the obe¬ 
lisk to form a brotherly union with those of the palace of agriculture. 
Thus the court of honor represented and illustrated all that was best 
in symmetrical composition. It was a symphony not of precise echoes 

or mathematical repetitions, but of harmonious correspondences, the 
special and characteristic note of every building playing its due part 
in the silent music. The justification of this celestial harmony of 
form was in the indelible impression made by it even upon the dullest 
and least impressionable minds. The divine function of architecture 
to elevate, to purify, and refine seemed at last to be restored to 
mankind. 

Every building of the court of honor can furnish many details which 
might serve as models of academically correct and scholarly technique 
in schools of design. Doubtless they will be so used for many years. 
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But it would not be difficult for the critic to take exception to other 
points, and to wish that they had been somewhat different in certain 
matters of detail or proportion. But these exceptions are so unim¬ 
portant and technical, so much a question of personal mood or preju¬ 
dice, that it would serve no good purpose to dwell upon them in a 
general report of this sort. In considering the exaltation of sentiment 
and the high pressure under which these buildings were designed, and 
the astonishing rapidity with which they were executed, it is surprising 

that they did not exhibit more oversights of haste and excitement. 
Indeed, it is a noteworthy fact that several of the more strictly clas¬ 
sical designs, as they stand, are absolutely perfect in respect to archi¬ 
tectural scholarship. There will hardly occur another occasion in 

practical everyday life to repeat the magnificent uselessness of the 
colonnade of the peristyle, of its triumphal arch, of the main porch of 
agriculture, of the two-storied portico of machinery, of the dome of 
administration, of the hemicycle of electricity, of the great hall of the 

terminal building, of the Greek purity of the gallery of fine arts, with 

its noble entrances and its lovely caryatid porticoes, of the insolent 

magnificence of the central porches of liberal arts. It is almost a pity 
that at least these features could not in some way be made permanent 

as models and standards of execution and design to refresh the minds 

of our young architects, and to recall them to the contemplation of 

purer types, when, in the desire to astonish with novelties of bold 

invention, they are disposed to wander too far astray from the safe 

paths. 
Another principle which these great models have illustrated is the 

importance of monumental union in all the fine arts. These build¬ 
ings have shown once more that neither painter nor sculptor is doing 

his best and noblest work when he is working apart from his natural 

ally, the architect, who is often in position to furnish the highest 

opportunities for both. The fine arts need to assist one another and 

to work in concert. The completion of the architectural project by 

profuse sculpture, as exhibited especially in administration, in ma¬ 
chinery, agriculture, and the peristyle, and in decorative painting, 
as shown in all these, and notably in the porches of liberal arts and 
the hemicycle of electricity, is so satisfactory—similar monumental 

results are so unattainable without this prolific union of the arts— 
that it would seem that their closer relationship is established for all 

time, and that we shall see by practice a school of artists arise capable 
of meeting the most heroic emergencies of decoration. 

We have referred to two of the great official buildings as exceptional 

in that they were based upon romantic rather than classic types. 
These variations from the prevailing classic theme, as they were 
the work of architects of exceptional ability and experience, and 

as they excited much interest and no little admiration, deserve at 
least a brief consideration. The sites assigned to transportation and 
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to fisheries were in the picturesque part of the grounds, through 
which the lagoon was permitted to have it capricious way without 
restraint. The place invited and excused a sympathetic independence 
of design. Messrs. Adler & Sullivan therefore evidently felt free to 

express here a phase of their intelligent process of experiment in 

adapting Oriental motifs to modern purposes. There was nothing in 
the practical use of their building—which was to accommodate a com¬ 

prehensive exhibition of modern and ancient methods of transporta¬ 
tion on land and sea—to suggest any definite form, even within the 

elastic capacities of romantic art, except perhaps that practically 

the necessity of installing railroad trains in full equipment gave to 
the plan a large unit of dimensions, which apparently in turn con¬ 
ferred upon the elevations bays of unusual width. 

In the exterior design there was abundant evidence of intention to 

avoid the usual conventional devices of architectural expression, and 

to apply only severe logical methods. A plain inclosing wall surface 

with no other incidents than the regular recurrence of large glazed 
arches; the protection of this shadowless surface by the broad over¬ 

hang of a flat roof; the emphasis of a very few points by countersunk 

arabesques; a central porch of receding arches, set in a square Ori¬ 
ental pavilion, flanked by little kiosks, and profusety embellished 
with diapered ornament like the arcades of the Alhambra. All this 
could be readily accounted for, and there was little or nothing of 

caprice to condone. The whole mass was reasonable, but it was not 
festive, interesting, or poetic, save in its promise. To relieve this 

seriousness and to confer some definite significance upon the design, 
statues of railroad people, of great inventors, and two or three alle¬ 

gorical and imaginative groups were added at certain points, not 
especially connected with the structure. But human figures in sculp¬ 

ture, of modern character, are incongruous with any form of Oriental 
art, and they did not compose with this. They stood apart from the 

architecture, and did not aid or complete it. The composition still 
seemed too severe. The great plain surfaces, therefore, were covered 
with flat painted decorations in a Byzantine spirit upon a brown-red 
background, and, in the spandrels, highly conventionalized white- 
robed figures were emblazoned, with spreading wings. But the regu¬ 

lar recurrence of these orderly similar spiritualizations along the 
immense frontage failed to animate it, but rather added to it a cer¬ 

tain religious or ascetic aspect, withdrawing the building still further 
from its purpose. But the experiment as a whole was bold and inter¬ 
esting. It was worth trying on a scale so monumental and in a place 
so conspicuous, as an indication to the world that our best men know 

how to dare without foolhardiness, and that our efforts to develop 
local style are made upon the broadest and most catholic lines, free 
from the dictations of schools and the prejudice of fashion. 

It was also very fitting that our national studies among the Roman- 

col expo—02-2 
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esque elements of southern France should have at least one example 
in Jackson Park, and the experiment ventured by Mr. Cobb in the 

fisheries building at a point far removed from dangerous competition 
with an}r form of classic art, was in every respect successful. It was 

a picturesque composition of high, red tiled roofs, of clearstories, 
pointed turrets, and a great central lantern, with grouped windows and 
light aerial galleries. Its walls were low, and treated, like the monas¬ 
tic arcades of Arles or Fontifroide, with doubled columns, the sculp¬ 
ture suffering a sea change into every form of shell or fish or algae 

or marine reptile which could be made, to respect the form of a 

Romanesque capital, to do duty in the enrichment of a Romanesque 
molding, or to undergo repetition in a Romanesque diaper. These 

cloistures of ancient form, in which no monk could possibly med¬ 

itate, were thus made to laugh with a gayety and humor entirely in 
harmony with the spirit of the place; but the gayety never interfered 

with the correctness of the chosen type, and the humor never passed 

the bounds of grace or scholarly conformity. It was a very skillful 

adaptation of an old theme to modern usage, and the composition 

deserves also to be remembered with respect, because this alone of all 
the greater official buildings frankly acknowledged the roof as an 

essential part of the design, and made no sacrifice of practical con¬ 
venience to an archaeological whim. 

If, in the making of the grounds of Jackson Park, and in the loca¬ 

tion of the palaces of art and industry thereon, there was achieved a 

result of conformity and mutual adjustment more admirable than one 

might see even in the gardens of Versailles or of Marly, and on a scale 

far more colossal, and if the peristyles, kiosks, fountains, bridges, 

statues, columns, arches of triumph, and other subordinate features 

distributed among the greater buildings served to lighten the prevail¬ 
ing effect of majesty and order without disturbing it, it must be 

frankly admitted that a note of confusion and discordance was intro¬ 

duced in a comparatively small area at the northern end of the park 

by the emulation of the States of the Union in their pavilions. The 
parklike aspect formerly presented in this part of the grounds by the 

lawns, driveways, and fairly grown trees quite disappeared, and its 

avenues, crowded with the ambitious and incongruous structures of 
the rival Commonwealths took upon themselves the heterogeneous 

characteristics of boulevards in a prosperous town. ““Several of these 
structures were beautifully designed, and were contrived, with great 

success, to recall the historic memories of the States, respectively, 
which erected them. But no attempt at harmony was made. Many 
of them were too large for their purposes, and all were crowded far 

too closely for any dignity of effect. Each one, instead of being 
isolated in its own pleasance, surrounded hy trees and shrubbery, 

where its reminiscences of English colonial dignity or of the Spanish 
missions or of any local quality of Eastern or Western civilization 
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might be independently expressed without challenging comparisons, 
elbowed a neighbor “in contact inconvenient” on either side. Some 
of them, indeed, were frank examples of our own outworn vernacular 

architecture, with all its offensive and ungoverned crudities of detail. 
Perhaps it was well that this element should be expressed somewhere 
at the World’s Fair, for the sake of local color, and that in comparing 

these huddled incongruities with the ordered grandeur and beauty of 

the main part of the Exposition grounds, the spectator might find the 
best sort of admonition as to the supreme value of art, not only in 

designing buildings, but in designing combinations of buildings in 
towns, squares, and streets, so that every structure in them should 
have some relation of harmony with its neighbors. 

The architecture in the northern part of Jackson Park was devel¬ 

oped under conditions entirely different from those which controlled 
that of the great official structures of the Exposition elsewhere in the 

grounds. The latter, as we have seen, enjoyed in a manner and to an 

extent quite unprecedented in the history of the art all the advan¬ 

tages of a fraternal cooperation of architects, sculptors, and painters 

working under the inspiration of enthusiastic zeal to accomplish a 
great, complicated, and harmonious work of art in the best manner 

which our scholarship and genius could command, and within a few- 
short months of feverish and anxious activity. This cooperation was 

made possible and effective by an official organizing power, closely 
sympathetic with the highest objects to be obtained and powerful 

enough to command respect. But the buildings representing foreign 
nations and our own States were designed without knowing any com¬ 
mon standard of excellence by which they were to be measured, and 

without recognizing any common type by which they were to be 
brought into some relation of harmony. Each was designed independ¬ 

ently, and no architect knew how his work was to be affected by that 

of his neighbors. Indeed, most of these architects Avere selected by 
the several State commissions, in the absence of special knowledge 
or convictions or interest, under the usual conditions of chance or 

guess, of policy or expediency, of prejudice or convenience, or per¬ 
sonal affiliation—in fact, under any conditions except those of tried 

and acknowledged ability for the required service. It is remarkable 

that from the accidental average of professional knowledge, made 
available to the commissions in this way, so much creditable work 
should have proceeded. But the individuality of expression in each 
of the State buildings resulting from this independent method of 
work, though absolutely destructive of those great and memorable 
architectural effects which can only be obtained bjr an ordered coop¬ 
eration of exceptional talent, was not without interest. 

The older Commonwealths of the Union, with scarcely an exception, 
in their representative buildings, seemed anxious to make the most of 
their brief historical past, and the old colonial style, with its decent clas- 
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sic precision and its prim formality, appeared in the structures erected 
by Massachusetts, Pennsylvania, Virginia, Maryland, Delaware, New 
Jersey, and Connecticut, some of these States practically reproducing 
monuments connected with important persons or events in their sev¬ 

eral histories, and their relative rank in the competition of architecture 
has to be decided by the application rather of an archaeological than 

of a purely artistic test. New York, however, proudly declared its 
cosmopolitan greatness and its larger relations with the outside world, 
not by reproducing one of its own Dutch manor houses, but by an 

elegant Italian villa, such as might have been built in the best era of 

some prince of the church, recalling especially some features of the 
Villa Medici. Like everything else done by McKim, Mead & White 

upon these grounds, it was, within and without, rich and aristocratic, 
as carefully designed and executed as if it had been intended as a 
permanent monument. Louisiana gave us, significantly, a planter’s 

house, with a colonnade or “gallery” in the Greek Renaissance of the 

early part of the century, so peculiar to the old estates of the South¬ 

west. Colorado expressed itself properly with a picturesque and 

carefully studied design in the old Spanish manner. California com¬ 

bined, on a vast scale, the most characteristic features of the adobe 
Spanish mission houses, and produced perhaps the most striking and 

poetic example of romantic art in the Exposition. 

Florida was too frankly archaeological in a reduced copy of old Fort 

Marion at St. Augustine. The States of Washington and Idaho very 
cleverly illustrated their great timber industries, the former by rais¬ 

ing a half-timbered building upon a stylobate of huge unhewn logs; 

the latter by a Swiss country house of log-cabin construction, an 

ingenious type of honest and vigorous design in primitive architec¬ 

ture. But it was evident that the architects representing most of the 
newer States of the West, as yet without a history, found' it difficult 

to give characteristic expression to their buildings, and whenever 

these fresh and vigorous Commonwealths, like Minnesota and Mis¬ 

souri, Arkansas, Indiana, and Iowa, preferred to repeat in their build¬ 

ings reminiscences of the fatigued architecture of older races, more 
especially where their choice fell upon styles rich, but without 

strength or purity, developments from the spirit of luxurious and 
self-indulgent courts, there was an incongruity which was perplexing 

to the critic, if not absolutely grotesque. Even rural Vermont, of 
the older States, could find nothing more appropriate to her condition 
than a delicate little Pompeian villa, interesting in itself as a study, 

but without a hint of characteristic expression. Rhode Island, Ohio, 
Nebraska, Dakota, and Michigan were noncommittal, but respectable, 
in a dress of English classic renaissance, to be judged rather by their 
conformity to a scholastic type than by their success in representing 
local conditions in terms of art. But Maine and Wisconsin presented 

characteristic vernacular compositions which could only have ema- 
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nated from an American State and which fairly set forth our native 

versions of Old World types. 
Illinois also, standing on her own ground, and eagerly welcoming 

with imperial hospitality the nations of the world to her festival, 

attempted in the architecture of her official residence, to express 
neither her products, her history, nor the especial quality of her 

civilization, but preferred unfortunately to pose in a masquerade of 

negative architecture significant of nothing in the well-defined genius 

of this progressive Commonwealth. She erected upon a conspicuous 
site the largest of the State buildings; her architecture followed gen¬ 

eral Renaissance lines, but without intelligent loyalty to any estab¬ 

lished type; its decorations were profuse, but without character or 
vigor or local suggestion, and they were distributed without subordi¬ 

nation to any articulate structural scheme. It culminated in a very 

lofty dome somewhat similar in outline to that of some Mohammedan 

mosque, but with pseudo-classic detail, applied apparently rather 
with the intention of being original than with the purpose of securing 

grace of contour, harmony of proportion, or correctness of grammati¬ 

cal or rhetorical expression. It would hardly be necessary to dwell 

upon this unfortunate feature, if, in almost every general aspect and 
vista of the Exposition, it did not challenge criticism. No example 

could more clearly illustrate to architects the danger of indulgence 

in capricious invention and personal or temporary moods. 
There were more than thirty of these State buildings on the Expo¬ 

sition grounds, and on the whole, by their contrasts of character, 

tlnw constituted a curious proof, if any were needed, of the capacity 
of architecture to express an infinite variety of ideas and conditions. 
This division of interest on the avenues of the States was amusing 

and, in its way, instructive. To the foreign judges especially it 
furnished a rather impressive object lesson of the keen but friendly 

emulation existing among this great group of Commonwealths, of 

their large hospitality, their local pride, and the infinite variety of 
their natural and acquired resources. If it had been possible to base 

these numerous architectural expressions upon some unvarying 
formula, at least of dimension and scale, the contrasts would have 
been not less instructive and much more delicately marked, and the 
total effect would have been far less distracting to the judgment. 

The great architectural lesson of the Fair, illustrated emphatically on 
the court of honor, was that unity gives peace, repose, and majesty, 
and that mutual independence implies contention, unrest, and loss 
of power. There was every artistic and poetical reason why this idea 
should have been even more fully illustrated at Jackson Park by 
expressing the political union of the States in a corresponding union 
of architectural principles. The motto of our great seal—E Pluribus 
Unum—would have been particularly happy in its application to the 
designing of these representative pavilions. 
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But no such bond, no such corde sensible, could exist among the 
foreign governments who were represented at the Columbian Exposi¬ 
tion with such splendid liberality. The architectural exponents of 
the friendly nations, thus brought together in this great emulation of 
peace and good will, were naturally and fundamentally in a state 
of artistic opposition or contrast, not forced, studied, and artificial, 
like those of our own commonwealths, but developed through slow 

centuries with the growth of the various races of the human family. 
The roots of these divergencies of types were in the remote past; they 

were inevitable and contained the essence of history. Each of these 
foreign pavilions asserted its individuality without affectation; each 

spoke its own natural language with fluency and without conscious¬ 
ness of quotation. Germany, in all her demonstrations and installa¬ 

tions in every department of the International Fair, expressed her 
wealth, her power, her history, and her abundant industrial resources 

with lavish generosity. She accepted our invitation to be present 

with a hearty good will, which was more than perfunctory, and which, 

notwithstanding her warlike armaments, will be remembered as an 

earnest of universal peace. Her official building was mainly in the 

form of a mediaeval townhall of considerable extent, picturesque, 

romantic, and entirely Teutonic, with tiled roofs, half-timbered 

gables, a loggia looking toward the lake, and a tall, slender, bell 

tower, designed with a fine spirit of aspiration. Upon the exterior 

were emblazoned in colors brave flourishes of conventional foliage, 

hung with armorial bearings, exploding, as it were, with flowers, 

and enveloping figures of gallant men-at-arms with pomp of waving 

crests and banners of strange device; the whole a genuine architec¬ 

tural expression of old historical Germany, surrounded by a mist of 

old-world legend and poetry, wonderful to see in the frank, lucid 

atmosphere of Chicago. England stood aloof by the lakeside in a 
many-gabled Tudor mansion in comfortable assured possession, claim¬ 

ing, as it were, her ancestral rights to a perfect domesticity without 

any nonsense of romance or ostentation, not at all jubilant, but 
reserved and eminently respectable. Spain near by, behind a fagade 

of old Valentia, decorated soberly with fine cuspidated tracery in the 
old Iberian manner about her doorway, with merlon and battlement 

for her skylines, dwelt with undisturbed gravity, conscious that her 

own Columbus gave her a peculiar right to the hospitality of the new 

world. 
Sweden, upon an exceedingly clever plan, developed a complicated 

composition of strange gabled pavilions, connected by peculiar glazed 

galleries and buttressing joyously a climbing central tower of bulbous 

roofs, with a lofty culmination of vane and finial, bearing to the sky 
the crown of the Scandinavian kingdom—a strange but harmonious 

outline; but the strangeness of it was carried with an easy native 
grace; with none of the self-consciousness of a masquerade in bor- 
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rowed plumes. This demonstration was also most evidently genuine, 
and so was that of her sister, Norway, who repeated on these aston¬ 
ished grounds one of her own timbered mountain chapels, decorated 

with Celtic braids and convolutions, with a complication of heavy 
gables, upward curved at the lower angles, and with ridges shaped at 
the ends like the rearing dragon-prows of her viking ships. France, 

accustomed to take the high place in all the fields of art, here expressed 

herself in two stately pavilions in her own Renaissance, with but¬ 
tresses of detached columns, and with attics too heavy and massive 

for the substructure; between these pavilions she planted a garden 
with a fountain in the midst, and inclosed it in the rear witli an open 

loggia, hung with pictures of the greatest monuments of France, and 
forming an ambulatory sweeping with a hollow curve from wing to 

wing. The composition, though on the whole disjointed and disap¬ 

pointing, was distinctly festive in character and its academical detail 
kept it easily in the first rank of art, where France is always at home. 

Turkey reproduced the fountain of the Sultan Ahmed III in a pavilion 
whose widespreading flat roof, with carved eaves, overhung walls 

incased with square panels of dark wood, sculptured curiously, and 

inlaid with devices of ivory and mother-of-pearl. The door, exquis¬ 
itely fretted with open arabesques and with texts from the Koran, 
stood wide to welcome the infidel hosts of America. 

India dwelt in a fair kiosque with a portico of pointed and fretted 
arches and a roof supported on complicated brackets; in color and 

form she presented us with an exact and perfect epitome of her sump¬ 

tuous arts. Rugs with all the splendid profusion of the East were 
piled in her portico, and within the air was laden with the perfume 
of sandal wood and cassia. Ceylon also gave us a glimpse of another 

phase of Oriental art, no less characteristic and no less profuse. The 

ardent temperament of the southern races of America, nearly all 
present at this peaceful union of the nations, adapts itself lightly to 

expressions of festivity, but without any attempt at purity of style. 

Guatemala, Costa Rico, Nicaragua, Venezuela, and Colombia vied 
one with another in gay pavilions, each expressed in a local dialect 
of the loose Renaissance of their great Spanish mother; careless and 
ungrammatical, but not without the charm of an unaffected accent. 

Guatemala’s pavilion inclosed a characteristic cortile, surrounded by 
a gallery, with fountains and tropic luxuriance of great leaves and 
bright flowers. But Brazil was ambitious in a monumental casino, 
built on the plan of a Greek cross, with towers in the internal angles 
and a central culmination of dome and lantern, all expressed in a 
florid but clumsy and semibarbarous classic, making sad havoc of 

the Renaissance of France. Finally remote Japan retired among the 
trees of the wooden island and there constructed two temples, recall¬ 
ing by fine contrasts of character, unappreciated by the western 
mind, two phases of her own history far apart. These are connected by 
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a wooden colonnade. The general architectural scheme has heen so 
often graphically set forth for us by her own art ists that this materi¬ 
alization has hardly any surprise for us. Its heavy tiled roofs, thick 
as the eaves and turned up tent-fashion at the corners, its curiously 
carved and complicated ridge poles, the lacquered screen work of its 

panelled walls, the unaffected purity and simplicity of the interiors, 
the subtlety of the scheme of color, the delicate reserve with which it 
displays the perfection of its inlaid bronzes and pottery, the strange¬ 
ness of the carpentry—all this is grave, sweet, and dignified, inspiring 

respect for a race which, in the presence of the sophistications of 

Europe* knows how to preserve the integrity of its ancient traditions 
of art. 

The limits of this report forbid us to attempt anything like an 
exhaustive statement of the architectural conditions involved in the 

almost innumerable kiosques, and pavilions for special exhibits, in 

the columns, fountains, and monuments, in the bridges and landing 

places, and their decoration and completion by groups of statuary, 

illustrative of our most characteristic wild and domestic animals, and 

of our conditions of agricultural, pastoral and frontier life. Nor can 

we more than refer briefly to the mediaeval villages and towns, to the 

Moorish and Venetian palaces, the streets of old Vienna and Cairo, 

the bazars of China, Algiers, and Tunis, the temples of Egypt. 

These reproductions can hardly be judged as architure; they are 

rather picturesque, and, perhaps, more or less theatrical, but suffix 

ciently correct and realistic to do their part with the more serious 

monuments of the exposition, in the work of creating, through mani¬ 

festations of art in all its forms, those higher and nobler ideals of 

life, that larger vision which are necessary to the full fruition of the 
new civilization of the West. 
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ART EMBROIDERIES IN THE WOMAN’S BUILDING. 

By Mrs. F. G. Stebbins, Judge. 

The art of embroidery was practiced at a very early period, as we 

find from mention made of it by sacred writers. The earliest notices 
we have of this art are found in Exodus xxiv, 36, and xxxix, 6, where 

instructions are given to the Hebrews for embroidering the curtains 

for the tabernacle with such magnificence that we have reason to 

suppose their knowledge of the art was very great and was acquired 
in Egypt. Homer makes constant allusion to embroidery. In Greece 

the art was held in the greatest honor, and its invention ascribed to 

Minerva. From that time on through ages until the present embroid¬ 

ery has held its sway untrammeled. 
From the great and marvelous display gathered here from nearly 

every nation and country of the globe, we get a minute idea of what 
creations have been wrought by the patient and aesthetic fingers of 
all ranks, from the palace to the cloister. The noble and ignoble, all 

have taken a hand in this picture needlework. 

MEXICO. 

Embroidery must be an universal accomplishment among the Mex¬ 
ican ladies, judging by the quantity and variety displayed in the 

manufacturers’ and woman’s building. Flowers seem to be a favorite 
design, and are cunningly wrought with silk, linen and cotton, wool 

and gold thread,. The needlework is a marvel of artistic ability, 

patience, and tenacity of purpose. It is delicately designed and 

exquisitely executed, having web-like airness that makes it seem like 
spider industry. 

There are many pieces of photographic embroidery. The work is 

done with ravelings of silk velvet; very delicate and short threads are 
used on a white silk background. The stitches are so fine it is impos¬ 
sible to discern them with the eye without raising them from the sur¬ 
face with a pin, and wonder deepens into amazement when you look 

for stitches on the wrong side and find none. Close examination 
defines that these stitches are inserted between the two surfaces, the 
warp and the woof. It seems as if the embroiderers must have been 

endowed with a magician’s skill. 
The shading in these needle photo pictures is as fine and artistic as 

that seen in steel engravings. Among these pieces are portraits of 
President Diaz and Benito Jaurez. The two specimens noted are the 
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work of Ester Teran. It takes from four to six months to embroider one 

of these portraits. A large picture, a facsimile of the World’s Fair 

building, would be mistaken by an expert for a fine etching, done in 

this same style of work and executed by Teresa Gonzalas under the 

tuition of Mine. Figneroa Esperion, the most skillful embroiderer in 

all Mexico. She is connected with the art schools of the City of Mexico, 

and has received eight gold medals at Paris. This picture is valued 

at $500. 
The schools of art of Yucatan, Toluca, Monterey, and Guadalajara 

are also here represented, all showing work as from fairy fingers. 

There are chairs with seats and backs elaborately wrought with gen¬ 

uine gold thread made in a peculiar manner by hand. The gold is 

twisted on a thread of pineapple fiber so smoothly as to be easily 

threaded into a needle. Embroidered huipils (dresses) made of mate¬ 

rial woven on primitive hand looms by native Indians, of which there 

are sixty different tribes scattered among the different States. 

Church vestments of regal magnificence are here in glass cases. 

Some are centuries old and are reproductions of Aztec designs. The 

more modern are the conventional designs used by the Church and 

are almost priceless in value. One is an altar cloth, the foundation 

being silver net made by hand and is embroidered with pure gold 

thread. Another represents the Madonna and Child, embroidered on 

a solid silver background with pure gold thread and silk, is very old, 

valued at $1,000. A wonderful specimen of ancient picture needle¬ 

work wrought in silks represents a priest standing over the dead 

bodies of an Indian and maiden on the threshold of a monastery 

where they had gone for protection. This Spanish priest, Bartolome 

de las Casas, came to Mexico when Cortez ruled. He was a protector 

of the Indians against the cruelty of Spaniards who killed them by 

the thousand. During the epoch in which this occurred, Spaniards 

stood in great awe of the pontifical authority. This picture is a copy 

of a very large oil painting found in the Academy of Fine Arts of 

Mexico. A monument in the City of Mexico also bears the name of 

this priest, Bartolome de las Casas. The exhibit is under the direct 

supervision of Seiior Ricarde de Mariad y Campos—a gentleman who 

has the fullest confidence and friendship of President Diaz. It is to 

his skill, patience, and courtesy that this beautiful exhibit owes its 

undisputed success. When the judges came to make an examina¬ 

tion, after an appointment, each exhibit was ready with the assign¬ 

ment card attached which facilitated the work greatly. Mexico can 

boast of 280 medals awarded in this department of art needlework. 

SIAM. 

Only a step and turn from Mexico and you are brought into recog¬ 
nition of the cozy little pavilion of Siam. Here one beholds a won¬ 

derful display of embroidery in gold, silk, and silver, including 
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among them folding cushions—some square and others round—and 

pillows covered with embroidery resembling flowers and foliage, cut 

from one solid sheet of burnished gold. Not a stitch can be defined, 

and yet it is an art of stitcliery adroitly executed, which device is 

known only to the Siamese women who are remarkable needleworkers 

and embroiderers of exceptional merit. These cushions and pillows 

are unexcelled in durability, richness, and usefulness. A cap of the 

young prince of Siam composed wholly of real gold embroidery, which 

is unsurpassed in workmanship and beauty, receives general admira¬ 

tion. There are also plants reproduced in silk, silver, and gold, 

which produce a most pleasing and charming effect. 

In this little pavilion are also seen a collection of richly embroidered 

screens; gold and silver entering largely into all these pieces of work. 

Large pieces of fine-art embroideries and rich tapestries, illustrating 

native military subjects, and combats on elephants between the 

Burmese and Siamese. These are remarkable for their beautiful 

coloring and high artistic finish, especially noticeable in the execu¬ 

tion of animals and the costumes of the various warriors. 

A needle picture embroidered in gold and silk, representing a royal 

barge containing the royal family who are out on a pleasure trip, 

is fine, and true to life. In the central section of the building are 

exhibited, in large glass cases, the full state robes of a Siamese prince, 

woven with real gold and silver thread, also a girdle that is usually 

worn with it, and which is studded with genuine sapphires and rubies. 

There are embroidered slippers, robes of noblemen, remarkable for 

the richness of the gold embroidery. The gold lace shawl worn by 

the Queen of Siam is a superior work of art, and is bordered with 

gold fringe of great value. 
The exhibit also comprises the costumes of Siamese princes worn at 

Soken ceremonies, all of which are decorated with rubies, emeralds, 

and other precious stones. Part of a prince’s full state costume is 

composed of arahams, a magnificent apron ornamented with real gold 

lace. In addition to this costume, the one worn by His Majesty the 

King during the ceremony of entering the priesthood is in part also 

shown, the gold cap and lace veil being especially remarkable. The 

women of Siam are expert and untiring in needlework. They toil 

from sunrise to sunset. They are represented here at the World’s 

Fair by Mrs. Phra Suryia, maid of honor to the Queen, who has entire 

charge of this valuable display of the work of Siamese women, having 

spared no time, trouble, nor expense in making the exhibit one of the 

most interesting in the exhibition. And it is well worthy of this far-off 

country, whose twelve millions of souls are now thirsting for progress, 

advanced civilization, and peace. The awards granted them are as 

well deserved as they are numerous; their embroideries being not only 

of unsurpassed excellence, but also peculiar to their own country. 
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FRANCE. 

One of the most interesting spots in the woman’s building was the 

Parisian drawing room in the southwest corner of the building. 

Undoubtedly the richest pieces of embroidery exhibited in this 

salon are those executed by the well-known Parisian artist, Mine. 

Lerondier, her wonderful reproductions of Audran’s “Months,” upon 

which she was engaged twelve years. They are twelve in number, one 

for each month. They are as remarkable for their delicacy and 

beauty of execution as for the elegance of the design, the exactness 

of style, and the richness of color. 
The panels, about 3£ yards high by a half yard broad, are like pic¬ 

tures in silk. It is difficult to believe that it was possible for one 

woman to accomplish so much work. As a rule, in work of this nature 

an artist has a full-sized painted model before her, so that the task 

becomes one of copying in silk instead of with the brush and oil. Not 

so, however, in the case of the panels which the author worked from, 

but a small-sized black engraving of but a few inches square. The 

designs were originally made in the seventeenth century for the royal 

manufactory of the Gobelins by the celebrated Lyonnese engraver, 

Audran. 
Fifteen years ago Mme. Lerondier came across an old set of the 

engravings. They made a deep impression on her artistic sense, and 

without hesitation she set about the accomplishment of what is by 

far the most extraordinary undertaking ever attempted by a single 

person in artistic embroidery. She had to invent her own coloring 

and shading. No one assisted in giving indications as to proportion, 

and when once she had completed all her designing it was necessary 

for her to retain the service of a dyer willing to work according to her 

directions. All this she did without despairing of the final results. 

Without close inspection, these embroideries are mistaken for paint¬ 

ings in oil. These panels grace each side of the magnificent Aubus- 

son tapestry, called “ Toilet of Psyche,” copied from a painting in the 

Louvre, full of poetic beauty and grace. The figures are wonder¬ 

fully expressive, rose tints innumerable give this a warm and most 

charming effect. So little of this tapestry can be done in one day 

that years must have been necessary to complete it. The high value 

is not alone in the time requisite, but also and chiefly in the fact that 
it required the practiced eye of an artist, as well as almost superhu¬ 

man patience, to execute these faithful reproductions in wool and 

silks of the paintings of celebrated artists. At the left of these mag¬ 

nificent panels are lambrequins in bullion embroidery, and silk cur¬ 

tains worked with chenille, exact reproductions of those executed for 
President Carnot by Mile. Bertha Floury; and in tall glass cases were 

dress front, embroidered exquisitely, while a basket of roses looped over 

a Louis XVI scroll challenge the admiration of everyone as being a 
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masterpiece of art ribbon embroidery. Here is an artistic panel screen 

framed in dark rose velvet “petit point,” the design being in the deco¬ 

ration of Louis XVI, copied from Boucher. The figures are so deli¬ 

cately shaded that it almost requires a magnifying glass to decide 

that they are not painted. 
Graceful garlands and bouquets cover a pale rose-colored field and 

seem to be in relief over shadowy leaves designed in the groundwork. 

The screen is about 3 by 5 feet, and has over 1,000,000 stitches in it. 

The coloring is very fine and unobtrusive and one appreciates its 

value immediately. It is the largest piece of Gobelin point made in 

France during this century. 
Vaugeois and Benot exhibit the “Trophy Renaissance—Armor of 

the XVI Century” embroidered in pure gold thread in raised work, 

shown in relief on a crimson plush shield. A collection of antique 

altar cloths and hangings, vestments, and pieces for decoration, Vene¬ 

tian embroideries, spangled applique work, fans, screens, and port¬ 

folios, all contribute of their rare beauty to make up this unsurpassed 

exhibit, which no pen can paint nor language adequately describe. 

France has again shown her preeminence. Her people, confirming 

the general judgment on this point—so supremely artistic—have much 

to teach us. Their work shows greater knowledge of the relative 

value of color and a better sense of harmony in arrangement, for the 

reason that it has been brought under the dominion of law. Hence 

all their productions are beautiful, harmonious, and rythmically com¬ 

plete. Generations of art culture have told upon a people of rare 

artistic endowments as they have not yet told upon us, for we have 

not vet had time to learn. 
The art of France reaches back to the time of Colbert, in the seven¬ 

teenth century. After the decay of art in Greece, Italy took up the 

scepter. Aud when Italy in turn surrendered it into the keeping of 

France, it was only a following of the inevitable “Western Course of 

Empire.” It may be for the future to show that, with our mixture of 

races, we are wanting in some of the elements requisite to preemi¬ 

nence, but on the other hand, it is not beyond the possibility of belief 

that in this great fact of mixture may lie our strength that another 

century may find an artistic supremacy also on this side of the sea. 

Already America has made her mark in many departments of art, as 

the Old World cheerfully conceded. Let us see what new proof she 

has made of her powers. 

THE UNITED STATES. 

As it is impossible to speak of all the beautiful work exhibited here 

by associations and individuals, I shall attempt only that showing the 

greatest advancement and excellence. 
. Let us commence with the New York Decorative Art Society, the 

parent organization from which so many schools have sprung. Among 
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the most interesting objects in its collection are three: A beautiful 
bedspread embroidered in gold and silk thread, on a heavy white silk 

sheeting, in various and intricate German stitches; another spread in 

Portuguese design, laid work on changeable silk, executed in various 

brilliant colors; a wall-hanging design “Italian Barocque,” and cush¬ 

ions beautiful and luxurious, in Spanish and Egyptian chain stitch. 

All these, with specimens of tea cloths, doilies, frames, scissor cases 
table covers, and center pieces, form a fascinating study. 

Miss Mattie Gibson, of New York City, has a table spread of white 

linen damask, embroidered in pale yellow and green silks, showing 

artistic skill and merit. Mrs. Theophila F. Kraemer, of New York, 

shows a wonderful conception in needle painting in the form of a 

female figure, with cloud effects. The perfect curve and manipulat¬ 
ing of stitches are admirable. 

Dainty and effective embroidery of the Boston Society of Decorat¬ 

ive Art is a delight. Foremost among its exhibits rank a set of 

doilies for dessert plates. The designs are in the Marie Antoinette 

style, and aie executed on fine white linen lawn. The embroidery is 

worked solidly in varied coloring, characteristic of these little French 
designs. 

No two doilies in the whole number are alike, various emblems 

and devices being used, but the same general idea in arrangment is 

maintained throughout. Another dozen doilies, the work of Miss 

Little, a membei of the society, is marvelous for their exquisite 

daintiness. The designs are minute birds on swinging festoons of 

roses and buds and leaves, so veiy small, delicate, and perfect that 
one is astonished at such proficiency with the needle. 

Boxes and frames made of different shades of velvet and vellum, 

embroidered m silk and gold spangles are also beautiful. Great 

artistic talent, united with a practical knowledge of the possibilities 
ol embroidery, are characteristic of this society. 

Miss E. F. Fluke, of Kittanning, Pa., deserves particular mention 

or the execution of two round centerpieces of white linen lawn, 

embroidered; one m design a wreath of orchids in delicate shades of 
pm i and green, the other a most exquisite design of pale pink double 

roses, representing a picture in water colors, delicately toned. It is a 
dream of loveliness. 

f ??rS*i Washington, D. C., contributes a large white linen 

oilidf em^ertd in silk*; design, a border of pale pink 

a foreicn^ *?! Shafecl aTld fine in execution. It was bought by 

embrofdeiy ' “ " COnsidered [t one of the gems of American 

of^“Phia ScAh°o1 of Art Needlework consists of 23 pieces, all 

mne f o w t gnS- Am0ng the m°St Pr™nt is a screen in three 
desDn- a embroide™d in colors-a Louis XVI 

* ’ a puiple cloth pall with wide border of white cloth applique 
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work, and a center of large palm leaves embroidered in green crewels; 

a bedspread of white linen embroidered in very delicate blues, English 

in style; and an exquisite fan of white gauze, on which white blossoms 

and leaves were wrought. A centerpiece of white linen embroidered 

in silks after a mignonette design is unusually line needlework, noth¬ 

ing lacking—nothing in reality but the fragrance. 

The same society presented a fine white linen bedspread embroidered 

in pansies in silks in natural colors of blossoms, that was an admira¬ 

ble piece of shading and execution; also a portiere of cream-white 

silk sheeting, bordered with dull green plush, with pink roses and 

lattice work of Rococo design, worked with silk and gold thread, and 

finally an altar cloth of white silk with conventional design in colors, 

a fine example of the church work for which this school is famous. 

The Baltimore Decorative Art School must receive honorable men¬ 

tion for its original and artistic designs and superior execution in art 

embroidery. 

The St. Louis School of Art Needlework gives proof of great advance¬ 

ment in its fine exhibit. 

Miss Lillian A. B. Wilson, of Meriden, Conn., has a collection of 

fine embroideries, delicate and perfect in shading, correct in design 

and execution. 

Mrs. Mary Williamson, of Indianapolis, Ind., has an exceedingly 
interesting exhibit. 

The needlework display of Marshall Field, of Chicago, Ill., was a 

great attraction. 

The exhibit of Associated Artists of New York City was a notable 

one, not only as the result of women’s efforts, but upon the ground of 

great perfection of quality and beauty, and as an advance in art 

manufactures that should be regarded as of importance to the world 

of applied art. Nothing in the whole history of the art of weaving 

could be more beautiful than the gold and silver and silk brocades 

produced by these artists. Designs, color, and texture are equally 

considered in their productions. It is evident that not only has artis¬ 

tic knowledge been brought to bear upon them—knowledge of design 

as applied to textiles, and of the laws of color and effects producible 

by its use—but effective study of oriental and antique fabrics as well. 

Certainly such softness and richness of substance, such creamy 

smoothness of texture, such union of flexibility and firmness of bod}", 

could only come of careful study of the possibilities of silken threads. 

The same and more may be said of the “needlework tapestries” or 

embroidered wall hangings belonging to the same exhibit. The sub¬ 

jects of these tapestries are life-size figures, ideal or historic, drawn by 

women artists whose reputations have been made in graphic and 

pictorial art and who have successfully applied their talents to deco¬ 

rations. Among the tapestries are some from cartoons by Rosina 

Emmet Sherwood, Dora Wheeler Keith, and Amanda Brewster Sewell. 

col expo—02-3 
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One of the tapestries, an ideal conception called “The Birth of 

Psyche,” represents a winged female figure rising up in a dreamily 

ascending line, like curling smoke, through the rosy mists of morn¬ 

ing, her garments still trailing along the earth, her gossamer wings 

expanding in the mild air of the newborn day. Painting, whether 

in oil or water color, seems incapable of adequately rendering these 

delicate atmospheric effects, but in this creation of loom and needle 

both nature and imagination seem to have found expression. Of 

these tapestries Mr. Koeher, the eminent art critic, says, “In the 

field of art needlework these tapestries mark an epoch.” The 

embroideries of this collection partake of the same excellencies, their 

peculiar distinction being that they have not only benefited by an 

evident study of the best works of the best epochs, but the conjunc¬ 

tion of weaving and embroidering practiced by this band of artists 

has made it possible to weave grounds which are in themselves no 
small part of the beauty of the whole. 

Thus in the hanging called “The Fighting Dragons,” the color of 

which is a wonderful mingling of metallic hues, vigorous animal 

action is expressed in an almost startling manner. The ground 

against which these scaly-winged, glistening creatures are writhingis 

a mixture of deepest indigo, shot with gold thread, a fabric evidently 

woven for the subject and as full of beauty and mystery as a mid¬ 
summer night. 

Again, there is a sheet of delicately colored drapery which is called 

Dawn, where all the rosy and golden and azure tints of early morn¬ 

ing, shimmering together over the surface of the silk, broken only by 

forms like the rayed star clematis darned in, in varying silks slightly 

stiongei in tone than the color of the ground, the whole producing a 

web of color which is like the dawn—like an opal—like a dream of 
some celestial garden. 

It is such efforts as these in which imagination, skill, and unusual 

opportunity unite that make the high-water mark of the arts of weav¬ 

ing and embroidery and give the examples which lead up the general 
level to a plane of excellence. 

It is pleasant to know that every specimen in this collection received 
a medal, so well deserved. 

American embioideries have, first of all, purely American charac- 
teristics in design, with extraordinary beauty of color, and secondly, 
unusual artistic treatment. 

The growth of American art needlework in this respect lias been 
un pa railed, since our development dates from the Centennial Exhibi- 
tion of 1876. 

i 6 exhibit of American art needlework was a great delight, 
and certainly a source of pride as a national accomplishment. 
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MODERN BREAD-MAKING MACHINERY AND OVENS. 

By P. .1. McMahon, Judge. 

Though bread is a general article of diet in almost universal use 

among civilized nations, its manufacture has, until recent years, 

received but little attention from mechanical inventors. Mechanical 

skill had revolutionized the manufacture of the flour from which the 

bread was made; the wheat was cut and thrashed by automatic 

machinery, and magnificent automatic mills, with economy and per¬ 

fection of work make flour better and cheaper than ever before. But 

when the flour came to the bread maker, there the chain of mechanical 

invention was broken. A wooden trough, a table, possibly a hand 

sieve, a few tin molds, and an open furnace oven, completed the outfit 

of the bakery, presenting little or no improvement over what is known 

to have existed in primitive and uncivilized times. 

It might be interesting to inquire into the causes which thus delayed 

the baking industry and so long degraded it below many another of 

much less importance. How bread making was emancipated from 

the kitchen would form a curious chapter and, indeed, requires to be 

explained before we can fully understand how bread making became 
an industry. 

It would appear that Europe had made greater strides than the 

United States. But even there, until a few years before the Health 

Exhibition in London, 1884, practically nothing existed but a few 

crude machines, and attempts to improve on bread-making methods. 

From the date of that exhibition, in which a number of engineering 

firms came forward as specialists in that class of machinery, increased 

attention has been given to the mechanical needs of the baking 

industry. 

In the initiation of improvements many flour-milling firms took 

part. Small bakeries, without capital and with uncertain trade, made 

poor debtors, and though many millers contented themselves with 

“tying up” or leasing bakeries, the more progressive undertook the 

business of bread making themselves, and thus became their own 

creditors. With larger capital they were able to introduce improve¬ 

ments and the result was eminently satisfactory. Men who in their 

mills had the most perfect modern appliances would insist upon fitting 

up their bakeries in a similar manner, expecting equal economy and 

an improved product. 
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Well-to-do bakers accompanied tills reform and eventually inde¬ 
pendent capital stepped in and completed the revolution. They have 
now bakeries mounted on a large scale involving millions of dollars of 
capital. The last twenty years have practically witnessed the whole 
of this evolution. And though it can not be said to be perfected, it 
may be said to rank now by the side of other and older industries, 
and to be accompanying them in the march of improvement. 

From the very first there was an attempt made to introduce chem¬ 
ical raising of dough, either by the direct mixture of chemicals, or 
by the injection of gases. The bread thus made has never enjoyed 
any prolonged popularity, and has been condemned by the best scien¬ 
tific opinion. It has been proved to be inferior to yeast-raised bread 
in flavor and digestibility. 

Had the preference been given to chemically raised dough our sys¬ 
tem of bread machinery and ovens would have been considerably 
altered. Indeed, it is claimed at the present day, that there is but 
one class or make of kneaders that treat dough other than as a chem¬ 
ical and inorganic product. It is claimed that until the introduction 
of the Differencial Kneader of Messrs. J. Baker & Sons., of London, 
and of their latest “Patent Baker Kneader” (of 1802), all machines 
have had but the one object of mixing, and in many cases are claimed 
by their makers to be equally adapted to mixing of powders, putty, 
paints, and similar products. Now Messrs. Baker & Sons claim to 
have had from the first realized the essentially organic qualities of 
yeast, and have striven so to treat the dough as to preserve the yeast 
germs in full vitality. 

In their latest type machine, “ The Baker,” seems to be embodied the 
best results of their long study and experience. Two sets of mixing 
arms arranged in pairs on opposite sides of the semi-cylindrical drum 
of the machine, operate in two different ways, and at two different 
speeds, according as required by the stage or quality of the dough. 
Foi instance, when the water, flour, and dough are first introduced, 
one movement of the mixing arms serves to rapidly incorporate the 
whole into a dough of even texture, while the next movement (set in 
motion by a special lever for that purpose) laps this dough in folds 
over upon itself in a gentle manner, bringing out the strength and 
elasticity of the gluten in the flour, and surrounding the yeast germs 
with a layer of air which provides the oxygen so necessary to their 

• . -| At no point is the dough unduly cut or rent, or sub- 
jeeted to a rubbing or grinding action or to heavy pressue while being 

neaded. This rational treatment of dough as instinct with organic 
life is what distinguishes the “Baker” kneader above others. ‘ The 
qualities of the dough manufactured by this machine are unsur- 
passed by the best and most carefully prepared hand-made dough. 

In the matter of ovens there is also great diversity. Other manu- 
acturers of various countries making a specialty of this class of ap- 
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paratus have made and advocated various types of hot-air, liot-water, 
and steam ovens all with the object of securing a cleanliness, economy, 
and regularity not obtainable in the old-type open-furnace ovens. 
But following the same careful attention which they had given to the 
organic character of yeast, Messrs. Baker & Sons have studied the 
effects of different kinds of heat, and have been brought to recognize 
the active chemical properties of heat directly radiated from the points 
of combustion. Just as the vitalizing energy of direct sunlight has 
been recognized, so an analogous energy exists in nascent heat, and 
is quite distinct from the nominal temperature, and has an unmis¬ 
takable chemical action on bread brought under its direct action. 
The peculiar sweet, short, and digestible crust of bread baked in the 
old open-furnace ovens has never been attained in any hot-air, liot- 
water, or steam oven yet constructed. 

It is in combining the direct vitalizing heat of the old style oven with 
the cleanliness, continuous baking, economy, regularity, and general 
adaptability claimed for other patent ovens, that Messrs. Baker & 
Sons have achieved marked success. Their “Bailey Baker” patent 
continuous-baking oven was introduced only in 1884, at the London 
Health Exhibition; but gained the highest medals awarded, and has 
since then, been erected in large numbers, and has been a prominent 
factor in revolutionizing baking in many countries. 

Next in importance, after the mixing of the dough and the baking 
of the bread, comes the blending, sifting, and weighing of the Hour, 
the tempering and measuring of the water, and the dividing of the 
dough into equal parts and correct weights. To each of these depart¬ 
ments have Messrs. Baker & Sons given special attention, as evidenced 
by their exhibit at the World's Columbian Exposition ; and their dif¬ 
ferent machinery and appliances for attaining the desired results are 
sometimes most ingenious and unique. 

Their hydraulic dough, dividing machine, which in a few minutes 
will deliver 1,000 1-pound loaves accurately weighed, is instanta¬ 
neously adjustable to different weights, and manipulates equally all 
qualities of dough. 

The arrangment for flour-blending, sifting, and weighing are sub¬ 
stantially what are to be found in large flour mills, with, of course, 
provision for the special conditions of a bakery. The accurate tem¬ 
pering and measuring of the water is also a distinct advance over the 
thumb and rule method generally in vogue, and will be understood as 
a necessary guaranty against errors by employees and as essential to 
maintaining a standard quality of bread. The special apparatus for 
determining the bread-making qualities of different flours and blends; 
the special apparatus for determining and regulating the proper tem¬ 
perature of sponges, the different apparatus for straining and cooling 
potato ferments and breaking in sponges all go to the making up of 
a complete modern bakery. 
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Of the different exhibitors of machinery at the World’s Columbian 

Exposition, for making bread and other bakery products, Joseph 
Baker & Sons, of London; Werner & Pflederer, of Berlin, and E. Wes¬ 
ter man & Co., of Chicago, were the most conspicuous; but each may 

be said to have excelled in some particular. The exhibit of Joseph 
Baker & Sons excelled in magnitude of exhibit and variety of machines 

and apparatus exhibited, and was conspicuous for the extent to which 
safety appliances were adopted and facilities for manipulating and 
conveniences for cleaning were employed. 

The exhibit of Werner <fc Pflederer came next in magnitude, and 
was conspicuous for the number and variety of mixing machines for 
various purposes, fora superior macaroni press, and for heavy brakes 
for dough, rubber, gutta-percha, etc. This exhibit was especially con¬ 
spicuous for the extent to which safety appliances were employed and 
for facilities and conveniences for manipulating and cleaning. 

ihe exhibit of E. Westerman & Co., of Chicago, was especially con¬ 
spicuous for superb hydraulic and hand adjustable dough-dividing 
machines, and for cake-cutting and panning machines. 

The exhibit of Joseph & Sons, of London, being the most extensive 
and complete, and their ovens and many of their machines and appa¬ 
ratus being in practical operation, furnishing bread and other bakery 

products to the WeUingtoiiCateringCompany.whiclicompaiiyoperated 
e different restaurants, or eating houses at the Exposition, and exhib- 

i mg as they did the best type of recent development in England, it 
was deemed well here to give it a somewhat extended notice in order 
to convey some idea of the manner in which such development was 
brought about. ^ 

An understanding of the development of this industry in the United 
Aates, as reported at the censuses of the United States for 1860,1870, 

,, ’ ‘<l 189°’ fant be obt»ined from the following table. This can 

much . T abSOl"tely C01Tect i11 all particulars, but is as 
much so as the record at present shows: 

Number of establishments 
Capital. 

Tsrsissab®r';f®“pi°^; 
Cost of material used . 
Value of products. . 

I860. 1870. 1880. 1890. 

1,930 
$3,909,189 
™ 6.514 
$2,086,148 

$10,634,199 
$16,980,012 

3,560 
$10,025,966 

14,126 
$5,353,184 

$22,211,856 
$36,907, 704 

6,396 
$19,155,286 

22,488 
$9,411,328 

$42,612,027 
$65,824,896 

10,448 
$45,758,489 

52,762 
$28,789,047 
$72,507,579 

$128,421,535 

infanteVth!t!l i*°rmatl1<m can be obtained from this table, 
nstance, the wages of employees have increased as follows: 
lobO_ 

.  $32: 

..-.  371 

. 411 

1860_ 

1870. . 

1880.... 

1890.... ' 
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Also that the increase of the value of products over cost of raw 
materials was as follows: 

Per cent. 

1860.....-___59.86 
1870.. ...-...-... 63.46 
1880..-.-__-_54.47 
1890.. .....-__95.09 

In like manner it can be seen that wages increased between 1860 
and 1890 faster than the value of the products over the raw materials, 
and much other valuable information can be deduced. 

The development of this industry in the United States since 1860 
has certainly been encouraging, so far as the volume or magnitude is 
concerned. It would be of interest to know what portion of this 
development is due to inventions and improvements in apparatus and 
machines employed in the industry. But no attempt has been made 
to inquire into this portion of the subject, or to ascertain the State of 
the art in the different branches to which the various machines and 
apparatus belong, owing to the time and expense which would be 
required to do the subject justice. 

Reference is requested to the individual reports of judges for more 
detailed information relating to the machinery exhibited. 
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BRICKMAKING MACHINERY. 

By W. C. Lemkrt. 

The use of brick (bites prior to the time to which our histories 
reach. In fact, it is said “that the children of Seth, the son of 
Adam, built two pillars, ono of brick and one of stone, and they 
inscribed upon each of them the discoveries they had made concern¬ 
ing the heavenly bodies, so that their inventions might be preserved 
to mankind and not lost before they became sufficiently known.” 

Brick was the building material of the antediluvian days, and it 
has continued to be building material down to the present time. 

In tracing development in the art of brickmaking we tind that 
progress has often been slow and uncertain. It has flourished in 
ages of prosperity with other arts, and, like them, it has been lost in 
ages of darkness, but, as with them, it awoke with the Renaissance, 
and is steadily improving with the progress of time and the spread of 
knowledge. 

In all ages the work required to make bricks has been of the hardest 
kind, and many have been faint with toil in their production in mod¬ 
ern as well as in ancient times. Machinery is doing much to lighten 
labor, but the old manual method of brick making has destroyed many 
a man in the prime of life, and has undermined the constitutions and 
wrecked the systems of the most robust natures. 

The brickwork of the first two centuries of the Christian era, the 
crowning period of art in Rome, was superior to any other. In the 
third century there was barely a perceptible change, but in the fourth 
there was a most decided deterioration, and brickwork went back 
with the times, old material being reused extensively, as in the arch 
of Constantine. 

Knowledge of the art of brickmaking has probably at no time 
become entirely extinct in the East, but after the fourth century, in 
sympathy with the decline of all other arts and the dying Roman 
civilization, the knowledge of this art gradually expired, and was 
lost to western Europe. The art of brickmaking did not revive in 
England until the thirteenth century; only a few instances of four¬ 
teenth-century brickwork occur, and they are toward the close of the 
style; but in the fifteenth century brickwork became common. Until 

'the first quarter of the seventeenth century the bricks made in Eng¬ 
land were of many different sizes, but by Charles I, in 1625, their 
size was regulated and made nearly uniform. After the great fire of 
London, in September, 1GGG, brick was the material universally used 
in the reconstruction. 

45 
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Iii 1784 brick were subjected to taxation by George III, which burden 
was not repealed until 1850, and it is from this period that the general 
improvement in brickmaking machinery commenced in both the 
United States and England. From 1850 to about 1870 the soft-clay 
machines operated by horsepower were mostly used, and in the fol¬ 
lowing we illustrate some of the forms of machinery employed during 
this period. 

Fia. 2. 

Fig. 1 is a section; fig. 2 is a plan. 

The machine shown in figures 1 and 2 is the invention of Luther 
Brow'n, of Canandaigua, N. Y. It was patented August 5, 1851. 

'I he machine consists of a chamber a into which the moistened clay 
is thrown and is then stirred and mixed by the shaft b. The mold 
boxes, containing each a row of six or eight molds c, are pushed into 
the side of the machine through the opening d and at the proper time 

lty are pushed forward by the piece e, which places them accurately 
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under the series of hoppers/. rrhe clay enters a cavity y above the 
hoppers/ from the chamber a, and is forced down through the hop¬ 
pers into the molds beneath by the pressure of an oblong piston 
working up and down in a corresponding chamber. The piston rises 
to allow the admission of a fresli charge of clay into the chamber g 

from the chamber a, and the filled mold is forced forward by an 

empty mold placed behind it, by means of the piece e, and the lower 
side of the hopper and the upper side of the molds being in contact, 
the bricks are cut off from the clay in the hoppers. The filled mold 
when pushed out to the front is removed to the drying ground. 

The machine shown in figures 3 to 8 is the invention of Samuel Gis- 
singer, of Allegheny, Pa. The machine was patented October 21, 
1862. 

y 

Figure 3 is a side view of 
the machine. Figu re 4 is an 
end view. Figure 5 is a top 
view. Figure 6 is a per¬ 
spective view of the mold¬ 
way. Figure 7 is a cut or 
sectional view of the gauge. 
Figure 8 is a cut orsectional 
view of the arms used in 
the tempering apparatus. 

The operation of the machine is as follows: 
Take clay which is slightly moistened with water and put it into 

the hopper. Then apply power to the crank or draft beam/, which 
will turn the shaft e, which will cause the wheel l to operate the 
wheels 2 and 3 on the shaft /, which w ill operate the wheel 4 and the 
pulley 7?, which operate the endless chain /*, which w ill carry the 
brick molds along the moldway g. The brick molds are of ordinary 

Fig. 5. 
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construction, and are furnished with bearing-off boards, on the front 

end of which are placed hooks which catch in the endless chain, 

thereby carrying the molds along the moldway g. The roller h will 

press the clay firmly into the molds as they pass under the roller. 

The machine is supplied with the molds from the back end of the 

machine, and the molds as they pass from under the roller li are 

borne off and treated in the usual manner. 

The machine shown in figures 9 to 14 is the invention of Henry ,7. 

Ferguson, of New York City. It was patented August 28, 1866. 

Figure 9 represents a front elevation; figure 10, a vertical section, 

taken mainly through the line x x in figure 9; figure 11, a rear view 

of certain mechanism for operating the pitmen that give motion to 

the plunger and mold-pusher; figure 12, a side view of the slotted 

arms that operate the pusher, also showing in cross-section the means 

used for connecting the arms; figure 13, views of the one end of the 

pitman that actuates the pusher and details connected with the end 

detached. Figure 14 is a vertical longitudinal section through the 

« 

Fig. 6. Fig. 8. Fig. 7. 

press box, with parts pertaining thereto. In this machine, as in many 

others for making brick, there are certain features or principles of 

action that are so common and well known that it is useless to describe 

them—such as, for instance, knives attached to a vertical rotating 

shaft for tempering the clay within a box, and curved arms for deliv¬ 

ing it into a press box in which works a plunger that forces the clay 

through a grating into molds beneath, fed to their place by a pusher. 

About these things, of themselves, there is nothing claimed as new in 
this invention, nor yet in the mere provision and adjustability of cer¬ 

tain details connected with these parts for regulating the action of 

the machine and protecting it against breakage in case of excessive 

strain or obstruction. But what this invention consists in is, first, a 
novel combination, with the plunger and pusher, through suitable 

intermediate devices, of a disk on the working shaft, so grooved as to 

form inner and outer cam surfaces, acting in concert with a slide and 
seiving to operate both the plunger and pusher; and the invention 

also consists in certain devices for securing a double adjustment of 

the aims which connect the pusher with the rock shaft that operates 
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it A is the box in which the clay is tempered by the action of rotat¬ 

in'*’ knives on a vertical main driving shaft B. C is the press cham¬ 

ber. This press box is provided with the usual grating D at its 

bottom, the spaces in which correspond to the molds E beneath that 

are placed by hand on a table F in front of a pusher G to receive, 

when fed up by the pusher, the clay pressed through the grating, the 

full molds being afterwards replaced by an empty set to keep up a 

continuity of action. 
The plunger II and its gate, which establishes or shuts off com¬ 

munication between the press and the tempering boxes and presses 

the clay through the grat ing into the molds, is operated by means of 

KltiK. !*, 10, II, H*, HU<1 14. 

a pitman 1 that is attached in an adjustable maimer to the plunger 

and rotating driving disk J. This adjustability serves to regulate 

the st roke of t he plunger to suit different conditions and nat ures oi the 

clay, also different thicknesses of bricks, and is effected as follows: 

The lower end of said pitman has its joint or joint pin a made to fit 

a vertical slot b in a standard c secured to the plunger, and is held 

at its required position therein with, if desired, requisite play to insure 

a slight pause at the end of the downst roke by keys d passing through 

grooves e in the standard. These grooves are so arranged as that 

the keys may lx* taken out of one set of grooves, and after the plunger 

has been adjusted higher or lower, driven through another set to hold 

col exto—02-4 
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the joint pin to its place in the standard. But as it sometimes is nec¬ 

essary, both to meet the adjustment just referred to and independ¬ 

ently of it, to lengthen or shorten the stroke of the plunger, the upper 

end of the pitman I is secured to the rotating disk J by means of a 

radial slide /, held, when adjusted, by a set screw g. The driving disk 

J not only carries the adjlisting slide/, but is otherwise peculiarly con¬ 

structed by the arrangement on its rear face of a center cam )i and 

outer eccentric or cam-shaped ring i, between which lies a roller j 

attached to a vertical slide K that is pivoted to the pitman L, which 

gives motion to the pusher G, so that said disk when rotated by the 

horizontal shaft M to which it is secured, and operated by means of 

a bevel pinion N meshing into a wheel O on the driving shaft B, not 

only serves to operate the adjustable plunger 11 but also the pusher G. 

A clutch k and lever Z answers to throw in and out of gear at 

pleasure the pinion N with the wheel O for the purpose of stopping 
and starting at pleasure the pressing and molding devices. 

the pitman L, thus reciprocated at frequently recurring intervals 

by the action of the cam h and eccentric ring i on the roller j, is made, 

b> its connection at its lower end with a slotted arm, P, to rock a 
shaft, Q, that has secured to it at either end levers R. These levers 

have slots n in or toward their lower ends, where they are attached 

in an adjustable manner to horizontal levers S through slots o, the 
back ends of the latter levers S being pivoted to a crossbar on the 

pusliei G. 1 his adjustable connection of the vertical and horizontal 

levers R and S is of a character that permits of it forming a swivel or 

joint to both levers, and at the same time a tie to hold them to their 

lelathe sets oi adjustments, both vertically and horizontally, by 

means of (see figure 13) a joint pin, p, passing through the slots no, 

am piovided with fast and loose collars q r, collared loose boss s, and 
lj., itening nut t. In this way fhe levers R S are not only pivoted 

o^etiei foi independent and joint action, but are capable of being 
ac jus ed, the veitical levers R more or less outward, and the horizon- 

a e\ eis S upward or downward, to regulate the action of the pusher 
and throw of the mold box. 

lo free the molds from action when a stone or other obstruction is 

orced m with the clay, or otherwise obviate breakage by undue 
s -ram, the lower end of the pitman L has its joint pin u passed through 

ic aim I and through a notch, v, in the pitman, open at the 
rear, and said pin made to lie on or over a holdfast or catch, d, piv- 

• a 'h Hn< .le d in front by a spring or springs, z, which spring or 

sm-e f T Jlf1ble Up or (lown the P^man to regulate their pres- 
strain m > G. W' . ^ this means, if any obstruction or undue 

forward m 16 Pitnian L when the pusher G comes 

end “°UVhe m°ldS °r m0ld the strain on the back 
0 and so r r.0 1 W1 .Cailse tpe tatter to tilt and force out the spring 
ioint nin r ea^ 16 pbinailj which will rise free from gear with the 
joint pm u and arm P, 
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The machine shown in figures 15 to 17 is the invention of Fred E. 
Frey, of Bucyrus, Ohio. It was patented August 11, 1868. Figure 
15 is a front elevation; figure 16 a plan or top view, and figure 17 
shows the pitman i with the gearing spring Z attached. 

The nature of this invention consists in construction of a portable or 
stationary brick machine with the clay mill made of suitable material. 
Through the mill horizontally is run a shaft provided with agitat ing 
knives, which intersect with stationary bars or knives running hori¬ 
zontally through the mill, for the purpose of breaking up and mixing 
the clay in the mill before it enters the press box, into which it is 
forced through an aperture in the 
bottom of the mill by the usual 
scroll-shaped knives. This shaft is 
provided at its top with two cams 
which operate by means of suitable 
attachments, two levers, one of 
which, in combination with an ad¬ 
justable pitman and press board, 
presses the clay from the press 
box into the brick molds, and the 
other, by means of suitable attach¬ 
ments, pushes the brick molds, 
when filled, from under the press 
box on an adjustable platform and 
replaces them with empty ones. 

a is the pug or clay mill, in 
which the clay is ground or mixed 
immediately before it passes into 
the press box. C is the press box. 
b is the perpendicular shaft, which 
is provided with the agitat ing and 

scroll-shaped forcing knives fig¬ 
ure 16. d d is the lower part of 
frame of the mill upon which the 
press box C rests. E E are two 
(■aius attached to and revolving 

with the shaft b3 which operates the FlG‘15* 

lever H by means of the roller \\\ and the lever j by means of the 
ro ler V. gg are the fulcra of the levers II and j. X, figure 15, i.s a 
pitman, winch, by the oscillation of lever j, operates lever O, figure 

15’ wh‘ch 18 attached <" d'c shaft A and presses the clay from the 

. X C uy means of the pinions <i g, figure Iti, upon the shaft A, 
working the racks P P, attached to the press board G\ figure 10. 

’ gures 15 and 17> is a Pitman, which, by the oscillation of the lever 
.operates the angle-shaped lever w and lever ?<■’, which work the 

tCTrl.T', f. T; att“h«I to the siting bar S, by means of which 
P> >nck molds arc pushed forward under* the, gate in the 

np 

3 
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bottom of the press box C, and the filled molds are pushed forward 
on the adjustable platform n in a condition to be carried to the brick¬ 
yard. 

The pitman X, figure 15, is constructed, so as to have elasticity, 
for the purpose of regulating the pressure on the clay in the press box, 

in the following manner: The upper 
half of this pitman is made tubular 
and the lower half solid and of such 
a diameter as to fit up into the tubu¬ 
lar half, k is a pin, passing through 
and secured in the solid or lower 
half of the pitman, and extends out 
beyond both sides of the tubular 
half. Running through this tubular 
half transversely are slots to enable 
the pin k to be moved up 
and down and allow the 
pitman to be held in 
the position desired. By 
changing the pin k up or 
down the pitman can be 
lengthened or shortened. 

Fig. 16. L is a spiral spring coiled 
loosely around the lower 

or solid half of the pitman X, with its lower end resting 
against the screw nut M. A\ hen it is desired to increase 
or decrease the amount of pressure on the clay in the press 
box C, it can be done by tightening or loosening the spiral 
spring L, by raising or lowering the screw nut M, which 
woiks in the thread m , figure 15, cut for that purpose on 
the lowei half of the pitman X. This can be done while 
tlu machine is in motion, thereby adapting it to stiff or 
hard clay, y is an adjustable plate which holds the racks 
PP in their position by means of the friction rollers e e, 
and is adjusted by the set screws / /, thereby obviating 
the customary wear and slipping of the cogs. The pitman 
t is provided with the springs e, which clasp the pin p' in 
the lever H by means of the thumbscrew z\ thus enabling 
the pitman t to ungear itself should a mold get fast or some 
other obstruction occur, n is an adjustable platform, with 
rollers, upon which the molds O', figure 15, rest while 
>emg (died, i i are two hand levers, by which the machine can he 

used as a hand press, if desired, by detaching the pitman H and t 

fhe machine shown in figures 18 to 21 is the invention of Franklin 

itcoinb, of Chicago, Ill. It was patented May 31, 1870. Figure 
a ront elevation, figure 19 is a side elevation; figure 20, a 

Fig. 17. 
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top plan view, and figure 21, a horizontal section of the machine, 
taken on the line x x of figure 18. The machine is set in motion by 
turning the sweep, and is operated as follows: The clay, partially 
mixed and tempered, is fed into box A, where it is thoroughly tem¬ 
pered by the oblique blades of shaft B, and forced downward until it 
reaches the arms I), when they force it out into the receiver 1> below 
the plunger M, the arms 1) being so located as to fill the receiver 
while the plunger is elevated or is ascending. As soon as the receiver 
is filled with clay, one of the rollers F bears upon the lever G and 

forces the plunger M downward, which presses the clay down into 
the empty mold previously placed below the receiver. When the 
plunger rod is forced down, the chain ?* is caused to operate the 
wheel K and its connections, and operates the head lT, which carries 
another empty mold inter the machine, ready to be fed under t he 
receiver as soon as the first one is filled. As soon as tin* roller passes 
from over the lever G the weight /»* draws back the head U and ele¬ 
vates the plunger M; should the parts bind, however, so that tin* 

weight will not operate them, the roller, as it travels in its course, will 
strike the arms P and force back pulley R so as to raise the plunger. 
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After the roller has passed the lever G and the plunger has begun 
to rise one of the arms y strikes the arm h, and through the connec¬ 
tions of the latter cause the frame l to move forward the empty mold 
just shoved into the machine by head U, until it is brought below the 
receiver B', the empty mold as it moves forward displacing the one 
filled by the previous descent of the plunger, and shoving it out onto 
the front of the bed Y, from whence it is removed by the attendant 
and emptied. Thus, as the sweep revolves, the rollers F operate the 

Fia. 19. 

plunger and force new molds into the machine, the arms y .deliver 
the empty molds to the filling mechanism and the filled molds from 
the machine, two molds being filled at each turn of the sweep. The 
pin 01 lollei in the upper end of the plunger rod, upon which the 
le\ei G beais in operating said rod, is made adjustable, so that the 
piston maybe carried down a greater or lesser distance, as desired, 
according to the required pressure upon the clay forced into the mold. 
. chain u is not secured directly to the lever T, but to a roll pass¬ 
ing t 'rough the same, and provided with a spiral spring on the upper 
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side, as shown in figures 18 and 19, so as to ease the various parts 
from the sudden strain that would otherwise be brought upon them 
in starting the machine, and also from the strain occasioned by sud¬ 
denly stopping the weight k in its descent. The arm Z and the front 
end of link d is provided with a series of holes, so that the points of 
connection between them and the other parts may be changed as 
necessary. 

From 1870 down to the present time there have been a large num¬ 
ber and variety of machines introduced into brickworks. The auger, 

the plunger, the dry-clay and the semiplastic-clay machines are among 
the number. The plunger machine is now no longer manufactured, 
thus leaving the field to the soft-clay, the auger, the dry-clay, and the 
semiplastic-clay machines. 

THE MANUFACTURE OF TEM PE RED-CLAY BRICKS. 

One of the great difficulties usually encountered by the manufac¬ 
turers of building brick who have established extensive works near 
large bodies of clay is to get sufficient clay dug, loaded, and elevated 
to meet the demand for the material. There are a large number of 
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mechanical clay diggers now manufactured and designed to perform 

the work described, but the Bernhart steam shovel, built by the 
Marion Steam Shovel Company, Marion, Ohio, will dig clay enough 
for from 150,000 to 200,000 brick daily, and by its use modernized 
yards can enlarge their capacity as desired. 

The Purington-Kinbell Brick Company, of Chicago, Ill., lias sub¬ 
stituted electric power for steam in operating steam shovels used for 

Fin. 22. 

the digging of clay, owing to the difficulty experienced in getting coal 
to the shovel. The apparatus for drawing the clay into the factory 
by the engine alter it was dug, being in the first place cheaper than 
horses and carts and doing the work without a driver, besides not 
being at expense when idle, it was a natural result that the winding 
drum and automatic dump ears were adopted by all enterprising 
brick manufacturers. 

Fig. 23. 

Figure 22 illustrates the friction winding: drum. 
L.__ 

winch the rre; 
This drill cheekier Company Bucyrus, Ohio, makes in three sizes. This dru 

is substantially built. The frame is heavy and is so constructed th 
it can be bolted to the upper part of the track timber. 

Flfure illustrates the gear and friction winding drum made 
e iej Shecklei Company. The construction is strong, simple, ai 

durable. It is not liable to breakage or derangement. 
i»ui< 24 illustrates the side dumping clay car made by the Fre 
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Sheckler Company. This ear is substant tally constructed in all parts. 
It is made to dump on one side only, but. it*can be furnished to dump 

on both sides if desired. 

Pig. 34. 

Figure 25 illust rates the bottom-dumping clay car manufactured by 
the Frey-Sheekler Company. The car is remarkably strong. The 
timbers are heavy and securely bolted together; the wheels, 17 inches 

Fig. 35. 

diameter, are thoroughly chilled and annealed, and the workmanship 
throughout equal to the highest established standard, lliis car is 
arranged to dump automatically. The clay, having been dug and 
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brought into the factory by means of a winding drum and dump cars 
or otherwise, is next to be tempered and prepared for the brick 
machine. The preparation of the clay must be thoroughly done, for 
upon this depends in a large degree the quality of the brick pro¬ 
duced. The clay should be ground very tine. 

Figure 26 illustrates 
the No. 1 granulating 
pug mill built by the 
F r e y-S heckler Com¬ 
pany. This machine is 
used for granulating 
tough, strong clays be¬ 
fore passing to the 
crusher. This is a very 
essential feature in 
clays of this character. 
Inasmuch as the stones 
are liable to catch on 
the knives and break 
them, a safety pin is in¬ 
serted in the driving 
pinion so as to prevent 
breakage. It also acts as 
a distributer or feeder 
for the clay crusher. 

Figure 27 illustrates 
the No. 1 two-roll 
crusher built by the 
Frey-Sheckler Com¬ 
pany, which is made for 
exceedingl y strong 
clays. This is a very 
strong and d u r able 
crusher, and is a desir¬ 
able substitute in places 
where other crushers 
have failed owing to 
weakness in construc¬ 
tion. 

Figure 28 illustrates 
. ^ the four-roller crusher 

milt by the Frey-Sheckler Company, and which is made in two sizes, 
\ iz, Nos. 7 and 8. this machine is very heavy, strong, and durable, 
and is designed for use in brick factories where large capacity is 
required. In order to suit the great variety of material to be crushed 
t le I i (\ Sheeklei Company manufactures three styles of rolls to be 
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used for the upper pair. For very lumpy and stony clays, either the 
patent stone separating- or conical rolls are used, and for clays of 

Fus. 27. 

alluvial nature smooth-face rolls are employed. The rolls are sup¬ 
plied with adjustable scrapers made of tool steel, which keep the 

FlU. 28. 

rolls perfectly clean, 
the pug mill. 

The clay having been ground next passes into 
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Figure 20 illustrates the No. 2 pug mill built by the Frey-Sheckler 
Company. This pug mill has a shell made of one-fourth inch boiler 
steel 8 feet long. It has cast-iron ends. There are two patterns for 
ends at the discharge of the mill. In one of them the opening is very 
large; this is used when the clay is of a very sticky nature, and also 
when large capacity is desired. The other end has a smaller opening 
and is used when the clay is of a short nature, or when a smaller 
capacity is wanted. 

The builders say: 

Our long experience has taught us that wherever dry clay is desired to be mixed 
with water in the process of passing through the pug mill that an open-top pug 
mill is the only safe machine to use. The reason for this is that an open-top pug 
mill allows the examination of the clays all along the course and the introduction 
of additional water to even it up. Closed pug mills are only advisable when the 
clay is tempered before entering into them, or when it runs perfectly even in 
moisture in the bank and requires no additional water. This mill will pug clay 
tor 30,000 to 60,000 brick in ten hours, depending on the nature of the clay and the 
arrangement of the mixing knives. 

Fro. 29 

Figure 30 illustrates a double-geared pug mill made by the Frey- 
Sheckler Company in two sizes, viz, No. 5, ten feet long; No. 0, twelve 
feet long. 1 his pug mill has a shell made of ^-inch boiler steel. The 
heads are made of cast iron and of the same pattern as is used in 
their No. 2 pug mill. This pug mill is double-geared, made extra 
heavy and strong. It can be arranged to discharge the clay either 
from the bottom or at the end. The capacity of No. 5 pug mill is front 
30,000 to 50,000 brick in ten hours; No. 6 pug mill, 50,000 to 75,000 
hiick in ten hours; depending upon the nature of the clay and the 
anangement of the mixing knives. The clay having been properly 
prepared is now ready to be fed to the brick machine. 

1 ot the molding of stiff-clay brick many different machines have been 
made, and England and Germany stand prominent with the United 
States m the construction of suitable machinery for this purpose. We 
have selected such machines of this class as seem to have the most promi- 

11^n, ^a^lues, t°Kether with the latest improvements, for the purpose 
escuption. .before entering upon a detail of this machinery itself, 
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it, is necessary to give 1 lie reader a full explanation of the requirements 
which brick made by this class of machines should meet; also reciting 
the defects which improper constructions of the molding devices often 
impart to stiff-mud made brick. Owing to defects in manufacture, 
bricks often disintegrate in the Northern climates by the action of 

the weather. 
In New York, where the manufacture of brick reaches over 100,000,000 

per annum, it was noticed that stiff-mud made brick would not last 
as well as t hose made of soft clays, and attention was called to the 
1‘aet in the national convention of brick manufacturers by experienced 
and conscientious brick manufacturers. Fortunately some experts 
of large experience in the manufacture and operating of brick-making 
machinery were present at the convention, and as those experts were 
persons of practical knowledge acquired in Germany, England, Aus¬ 
tralia, and America, they afterward pointed out by publication wherein 
the cause of the disintegration of the brick could be found, namely, 
in the improper construction of the molding devices. 

A gentleman stated that he constructed a machine in Germany, 

Fio. ao. 

some twcniy-five;years since, and obtained a contract from a railroad 
company to furnish the brick for some buildings along the road; the 
brick being admired for their beauty and seeming density. After two 
winters had passed, however, these nice-looking brick commenced to 
shell off, and presented a very shabby appearance. This led him to 
study the philosophy pertaining to the flow of clay through dies, and 
how to prevent the lamination of the clay in the brick, which was the 
only cause of his ill-success in his first attempt in making stiff-mud 
brick, lie found, like all his coadjutors, that the flow of the clay 
must be equalized as it passes the mouthpiece, and that the pressure 
hack of it must conform to these requirements. The use of lubrica¬ 
tingdies of proper construct ion and change of forcing augers remedied 
the difficulties, and the brick that he afterwards made of the same 
clay, with the same machine, are now as good as when they were 
put into the walls; this statement being verified by an examination 
made of t he bricks only a short time ago. Manufacturers of this class 
ol machinery in America went through the same experience, but were 
later in discovering the remedy. 



(>2 REPORT OF COMMITTEE ON AWARDS. 

It can be readily seen that when brick are made on a die that does 
not lubricate the corners properly, the clay will hang back, and that 
the center will flow faster than the corners. This makes a disruption 
in the bond of the material, and the brick will be molded with the 
clay in layers, or so-called laminations. These laminations are gen¬ 
erally in an oval form, when made in auger mills, whereas stiff-mud 
brick made on plunger machines have straight laminations across the 
narrower cross sections of the brick. The causes of these defects are 
often found outside of the construction of the molding part of the 
machine, being also produced when the clay is worked too dry or 
when it has been improperly tempered. 

The defective brick which elicited the acknowledgments of the 
makers before the convention were made with a machine of excellent 
construction, but so designed as to force out only one stream of clay 
for end-cut brick, and at a rapid rate, the opening for the die being 
in a straight range with the end of the shaft, hence the clay was 
gathered in from a large area around one central point, which caused 
the brick to become shelly lengthwise when the clay was being worked 
rather stiff. To overcome this objection the constructors of the Giant, 
Acme, Improved Centennial, and Mascot machines have adopted a die 
for end-cut brick with two openings, and use an auger of large dimen¬ 
sions. These orifices are placed far enough apart to avoid this cen¬ 
tral point of the shaft, and are spaced so that the pressure of the 
wings of the screw propellers acts alike over the whole surface of the 
opening. A very compact and solid brick is the result, even from non- 
lubricating dies. When the die is made lubricat ing, after the Nieder- 
gesaess patent, very little difference is noticed in the center stream 
of a three-stream die, if placed far enough away from the propeller. 
In the Acme brick machine the die front is made telescopic, so as to 
allow for such adjustment. 

While end-cut brick do very well for paving purposes, they are not 
liked as well by the bricklayers, owing to the smoothness of the sur¬ 
faces where the mortar is put on, and also because the ends are not 
as smooth when cut by the wire or knife; whereas side-cut brick have 
smooth edges all around, and are just rough enough to hold the mortar 
well. 

Until the Niedergesaess patent lubricating brick die was introduced 
t he making of side-cut brick was an uncertain process. Occasionally 
a quality of clay was found that would work pretty well with a dry 
die, or the imperfect lubricating dies of the past, yet the defects here¬ 
tofore named were more or less apparent, while many clays could not. 
even be molded, owing to the tendency of the clay to stick in the 
corners, especially when the temper of the clay was uneven. 

Iheie has heretofore been another serious trouble in having dies 
retain their proper size so that the brick will be uniform in measure¬ 
ment. In very gritty clay the wear is very rapid, even when the die 
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is made of hard material. This has also been overcome by the die 
which is illustrated in figure 31. This die consists of a number of 
parts, as shown. No. 102 is the easing proper, which contains all the 
parts represented as spread out below. This bolts on to the mouth 
of tho machine. On top of this casing two bolts are shown sticking 
out of the water reservoir, which is provided with channels and holes 
in the bottom to conduct the lubricating fluid or steam through the 
various channels. The bolts fasten the lettered plate, represented in 
the foreground, on the reservoir. The hole in the center of the plate 
is to receive the connect ing pipe with valve, also given in cut, which 
may either lead to t he boiler or a water tank, or, if used for repressing, 
to an oil reservoir. 

On the right are shown four cast frames having channels around 
the edges of them. The left shows the sheet-steel liners which fit 

Pm. 31. 

over each frame. In the immediate front four sheet-steel plates arc 
shown. These tit into the first frame and make the sharp corners on 
the brick. \\ lien round corners are desired, t hese are replaced by a 
liner similar to those on the left. The four round-edged plates in the 
foreground are termed the aprons, and are put in last over all t he 
liners. The whole is held in by tin* frame represented on top of the 
frame oil the right. Proper packing, cement or putty, is used to pre¬ 
vent leakage. The duties of tin* aprons are twofold—to prevent t he 
wearing of the liners and to exclude the lubricant where not wanted, 
so as to insure an even flow. It is highly necessary that only clean 
fluid is used, as otherwise the channels will stop up and make the die 
inefficient,. It is well to have a tliin-biaded knife to put under the 
liners occasionally, so as to keep them open for the fluid to emerge 
and come in contact, with the clay as it passes through. For some 
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clays dry steam answers the purpose better than either water or oil. 

Weight, 80 pounds. With this die a much larger quantity of ware is 

made and with less power than on dies of any other construction. 

This system is now applied by the Frey-Sheckler Company to other 

kinds of dies besides those for bricks, such as dies for molding floor¬ 

ing tile, grate backs, Hue tile, and hollow blocks. 

For building brick, sharp corners are demanded, which this die 

forms very perfectly, while all dry dies must have the corners more or 

less rounded so as to assist the molding of them. 

Figure 32 illustrates the Mascot machine with Daisy cutting table, 

built by the Frey-Sheckler Company. This machine is admirably 

adapted to meet the requirements of persons having light power and 

desiring to operate a factory on a small scale. While embracing the 

esvsential features of the larger machines, it is smaller and of less 

capacity. To run the machine to its full capacity will require about 

15 horsepower, depending upon the nature of the clay. The Mascot 

Fio. 32. 

is adapted to the manufacture of tile from 2 inches to and including 

10 inches in diameter; brick from 10,000 to 15,000 per day of ten 

hours, depending upon the kind and condition of the clay. It is also 

well adapted for manufacturing hollow building blocks. Speed, 180 

revolutions per minute; friction-clutch pulley, 30 inches by 10 inches. 

Although the Daisy cutting table is quite small and as only four 
bricks are cut at a time, it is well adapted for cutting from 15,000 to 

20,000 brick in ten hours. One of its many good features is its “down 
cut,” thereby leaving the brick with smooth edges. The abutment 

plate is hinged. After the cut is made the table is moved back, which 

releases the abutment plate, allowing it to fall back out of the way in 
removing the brick, which is done before the cutting frame is raised. 
In its construction large wheels are used to reduce resistance. A 

counterweight is attached to the cutting frame which accelerates the 
cutting of brick. The Daisy can be used for cutting end and double 

wedges if desired. It is only intended for side-cut brick. The Mas-’ 
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c-ot machine and the Daisy cutting table combined occupy a floor 

space 4 feet by 13 feet. Combined weight, '2,650 pounds. 

Figure 33 illustrates the Improved Centennial brick and tile machine 

with new pattern side-cut board delivery table, as built by the Frey- 

Sheckler Company. 
One of the many valuable features of this machine is its great pug¬ 

ging capacity. It. is provided with two shafts which revolve in oppo¬ 

site directions, one running at a speed five times faster than the other. 

The mixing shaft on which the tempering knives are attached is 

hollow, and the propeller shaft passes through it with a propeller 

attached on the outer end. By this arrangement complete pugging 

is assured, also t he very best quality of ware produced. The mixing 

shaft is made of cast steel and t he propeller shaft of forged steel. Its 

great forte is in making a larger variety of work of superior quality 

than any other machine. It is adapted for the production of hollow 

building blocks of every description, fireproofing, terra-cotta lumber, 

drain tile, building and fire brick. The construction throughout is of 
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the best and simplest. The gears are of new and heavy pattern, 

having 54-inch face, lj-inch pitch. It has a capacity of 1*5,000 to 

20,000 standard size brick per day, depending on the kind and condi¬ 

tion of the clay. A 36-inch diameter, 10-inch face friction-clutch 

pulley is supplied with this machine, running at a speed ot 100 revo¬ 

lutions per minute. The machine proper will occupy a fioor space ol 

12 feet by 4 feet 6 inches. Approximate weight, 4,000 pounds. 

Figure 34 illustrates the improved Acme machine, built by the Frey- 

Sheckler Company. This machine is so well known among clay work¬ 

ers that little need be said as to its merits. The Acme has been on 

the market many years, and for excellence of performance, size con¬ 

sidered, it. is to-day without an equal. It will be observed from the 

accompanying cut that the construction of the main frame is very 

rigid. The gearing is remarkably strong. The auger shaft is made 

of forged steel, provided with two bearings 10 inches and 12 inches 

long, respectively. The auger and knives are made of charcoal-chilled 

iron, rendering them exceedingly durable. All parts are accessible. 

COL EXPO-—02-5 
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The machine is so constructed that the augers and knives can bo, read¬ 

ily examined and replaced when necessary. There are no parts liable 

to derangement. Like all our machines the Acme is provided with a 

friction-clutch pulley—'36-inch diameter, 10-inch face—which places 

it under the immediate control of the operator. It is adapted to the 

manufacture of brick, tile, and hollow blocks, making tile as large as 

20 inches in diameter. On brick its capacity is rated from 20,000 to 

30,000 standard size brick in ten hours. Speed, 200 to 225 revolutions 

per minute. Approximate weight, 4,000 pounds. Occupies a floor 
space 0 feet 6 inches by 5 feet. 

Any of the cutting tables made by the Frey-Sheckler Company can 
be used in connection with the Acme machine. 

Figure 35 illustrates No. 1 Bucyrus Giant machine, made by tl 

iej eckler Company. The No. 1 Giant is the largest machii 
manufactured by the firm named. The No. 2 Giant is an exact repr 

uc ion of tie No. ] Giant on a smaller scale. These machines ai 

'on,- roc. et on scientific principles, botli in material and workmai 

'3*' ie matei ini is so distributed as to equally resist the great© 
pressure. In other words, they are absolutely self-contained. Thei 

mac mes are provided with strong and substantial double gearinj 

^eai 18 mused, which adds 35 per cent to their strength over tl 
ordmary plain gearing. The pinions are made of steel. 

?!Xm* S lrl^ 111 ade hexagon forged steel and provided wit 

t.h ron o-n n <Urei. an ^ m*xing knives, whereby the clay is propelle 

by' Iff 6 i16 -m a fontinuous stream, which is then cut into brie 
iron pvh'b( 1Ce‘1 au8‘ei“ and mixing knives are made of chille 

when won. V?P°iUnd and P°lished by special machinery. The aug< 
dn >e 1110 ved 0111ward on the mixing shaft, thereby brinj 
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ing its edges as near the sides of the tapered cylinder as they were 
when the auger was new. This is a very important improvement 

which doubles the life of the auger and at all times enables the 
machine to work up to its full capacity. 

The Frey-Sheekler Company make two styles of augers, to wit sin¬ 

gle and double bitted. The kind used in the machine depends upon 

the class of ware to be made. The rear end of the mixing shaft is 

provided with a hard chill disk, which is attached to and revolves 

with the mixing shaft against a stationary chill plate, and between 

these two chilled surfaces is placed a patent phosphor-bronze disk. 
These parts receive all the wear from the end thrust of the mixing 

shaft, and can be replaced at a nominal cost. They are adapted to 

the manufacture of common, paving, and lire brick, hollow blocks, 

drain tile, Portland cement, etc. The die front is hinged to the nozzle 

tor convenience in cleaning or removing the die. The driving pulley 

is ol a friction-clutch typo, which enables the operator to start or stop 

the machine at will. The driving pulley on No. 1 Giant machine is 

4S inches diameter, 12-iueli face; speed, 225 revolutions per minute. 

Capacity, 50,000 to 80,000 standard size brick per day of ten hours. 

I he driving pulley on No. 2 Giant machine is 42 inches diameter, 

12-inch face; speed, 200 revolutions per minute. Capacity, 30,000 to 
50,000 standard size brick per day of ten hours. 

1 In* different methods ot drying bricks may be classed as follows: 

Hist, when bricks are spread out on the ground to be dried by sun¬ 

shine, second, the shed system, where stiff-mud brick are hacked 

undei sheds and dried by natural air currents; soft-mud bricks are 

dried on the same principle by the use of racks and pallets; third, by 

artificial heat, the first and oldest method of employing artificial heat 

foi desiccating bricks being to dry them by laying or hacking them on 

a hot floor. Phis is known as a hot floor or Guo drier. This floor is 

heated by a system of flues passing under it from furnaces at one 

end to stack at the other end. The second method, by the use of arti- 

beial heat, is the tunnel system, where brick are put on cars, either 

lacked on the bottom of car or resting on hacking pallets. The cars 

hafssed tluough heated tunnels, and when dry are carried direct to 
ie u n on the cais. Of this class there are several kinds. Another 

phin is to place them in cupboards and drive hot air through them by 

means of blowers which supply heat to the cupboards through hot-air 
pipes. & 

antages of drying bricks in the sun are that they are 

^ li ° lain <in<} ^l0sb an(^ the percentage of brick damaged and 
I r faveiaf? ^ Pei cent- Again, there is no certainty about the 

i i 0 suns ime, while it is f urnished without price, it is also fur- 

bricks <U1 i°U re^ularity> and sometimes for two weeks at a time no 

of drvin e ]( UeC ’ KliCe ^le briekmaker who depends on this process 
ymg has an uncertain output indeed. Still there is much more 
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certainty about the output than there is about the number lie may put 

into the kiln. There are only six months in the year during which 

they can be dried in this way, and only a part of this time is avail¬ 

able. Where bricks are made in great quantities a large area for dry¬ 

ing the bricks is needed, as it must contain nearly a week’s production. 

This necessitates the moving of the brick long distances from machine 

to yard and from yard to kilns, and also the handling of large quan¬ 

tities of lumber to protect the brick, which requires a great deal of 

labor and destroys in a season many thousand feet of the very best 

lumber. The advantages of sheds over the sunshine process are there 

is no loss by storm and no lumber to handle. 

The pallet system is advantageous with soft-mud brick, for they 

can be dumped from the molds at the machine. This prevents 

sticking in the molds, and when placed on pallets they can be put in 

racks one tier above another, and a large quantity can be stored in a 

comparatively small space, and when the racks are provided with 

projecting roofs or canvas sides they save the brick from damage by 

rain, so that shed drying and the rack and pallet system are great 

improvements over the old methods, but are open otherwise to the 

same objections that the sunshine method is, that bricks can not be 
dried in damp weather. 

The general advantages of artificial drying over natural are many, 

without reference to the advantages of one mode of artificial drying 

over anot her mode of artificial drying. Wit h an artificial dryer and a 

machine capable of producing 25,000 bricks per day, a brickmaker can 

make 6,000,000 to 7,000,000 per year. To dry without artificial heat 

it would require two machines of 25,000 capacity to produce the same 

number of bricks in a year. Now, with one-half the labor, tools, 

power, and consequently little more than half the capital, he produces 

the same results. He then gives his employees steady work, and in 

this way obtains and retains a better class of men for perhaps less 

wages. There is much less worry and responsibility; he has no 

anxiety about a storm coming in the night and damaging or destroy¬ 

ing his day’s product, or perhaps a week’s labor may be swept away 

and his yard left in such a condition that he can make no more bricks 

for several days. With proper drying facilities the manufacturer can 

contract to sell his bricks for future delivery, knowing he can till his 

orders without being compelled to carry a large stock; instead of 

having to make his brick in the autumn for the spring market he can 

sell his entire product up to t he end of the year and begin in January 

or February, and have bricks ready for the earty spring market. 

In partially drying machine-made bricks for re-pressing, soft-mud 

bricks are usually carried from t he brick machine to the yard or drying 

shed, where they remain until they are in condition for re-pressing. 

Just here many have their greatest difficulty, as the brick will dry 

more rapidly on the surface than inside, especially the angles and 
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corners, and by the time the center of the brick is stiff enough to 
stand handling the surface is too hard to re-press. What is needed 
at this point is to equalize the moisture t hat remains throughout the 
brick by taking the bricks and setting them in close hacks; then 
cover them with canvas or old carpets that have been moistened; let 
them remain a few hours; when uncovered they are ready to re-press; 
part of the moisture in the center lias come to the surface, and every 
part is ready for pressure and handling. After being re-pressed, the 
soft-mud made bricks are often finally dried on a hot floor by setting 
them on end, and iw this way it is possible to finally dry them in three 
days. To set them on end without injury they must be pressed quite 
stiff. The safer way is to place them on edge or on their flat side to 
dry. Where the hot floor is not used, the bricks are often placed on 
smooth pallets to dry. Semiplastic clay brick may be pressed direct 
from the machine, as they are then sufficiently dry to be handled from 
the re-press without injury. Until a few years ago the greater por¬ 
tion of all bricks were dried in the open air. 

One of the difficult problems for solution by brickmakers has been 
the successful drying of brick and other clay products. The hot floor, 
heated by coal fires, was the first artificial drier known to the trade. 
About 1864. the iron floor, heated with exhaust steam by day and five 
steam by night, came into practical use among firebrick manufacturers. 
The next important step forward was the hot-air tunnel drier, heated 
with coal fires and smoke, so that when the brick came out dry, both 
the brick and the workman had a negroloid appearance, caused by 
the smoke and dust from the coal used adhering to the brick while 
in a moist condition. Aside from this objection, the danger of the 
buildings being consumed by fire was very great. The extreme waste¬ 
fulness and consequent cost of drying brick by this method was the 
means of soon sounding the death knell of this drier. 

In or about the year 1874 the steam tunnel drier was first intro¬ 
duced, and at its inception was a very crude affair, being built without 
any provision for draft or circulation, and, owing to repeated failures, 
it was known by many brickmakers as a “sweating box;” but, as the 
clay-working industry progressed year by year, and as the perfection 
of a more economical and successful drier became the great desidera¬ 
tum of the trade, strenuous efforts were made to overcome the defects 
of the first attempt, resulting in various modifications of and additions 
to the original design. 

Another candidate soliciting the brick manufacturers’ favor was the 
tunnel drier, heated with coils of steam pipe and the hot air circu¬ 
lated by a large revolving fan placed at one end. This process has, 
so far, not met with any perceptible encouragement, because of the 
fact that many clays will not stand the cyclone of hot air violently 
thrown upon its surface by the action of a fan, causing checks and 
ciacks in the brick. The necessity of constantly keeping a man 
employed to operate a special engine day and night to run the fan 
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proved to l)o one of the chief elements in destroying the usefulness 

ami economy of this process. 

A subsequent rival was the steam tunnel drier, with natural circu¬ 

lation, effected by the use of air ducts and one or two large stacks. 

Bv this method the whole amount of saturated air is drawn through 

and around the brick hacked in the end of the dry kiln near the 

stacks, superadding moisture thereto, and tending to make the brick 

very fragile. 

• To overcome all the dillieulties encountered by the foregoing proe- 

Fiu. 3ti. 

drier is as near perfection as it can be. Cold air is first admitted to 

the warm air chamber in the “attic” of the drier, and, after becoming 

heated, it is drawn int o the tunnels by means of many warm air ducts, 

and is discharged in the middle of the track, directly under the cars 

of brick, through a double series of hot pipes, by which the air is given 

a very high degree of heat. The air then passes upward, through and 

around the brick which are hacked on the car, and when the air is 

laden with moisture it is carried off by the draft of vapor stacks, 

which at no point are over 8 feet away. One of the many excellent 

features worth attention in this drier not possessed by any other is 

that each tunnel is built entirely separate from the other tunnels, and 
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while all of the tunnels are under one roof, they are separated by 

division walls, and each tunnel can be operated independently or in 
connection with the others, so that when one tunnel of brick is dry 

the steam can be shut olf from the same. Then, again, where large 

plants are erected to meet the requirements of large outputs, and in 

case a reduction in the output is desired at any time, the drier can 

be cut off to any desired capacity, as each tunnel is governed by its 

own pipes and valves. 

There are a large number of these driers in practical use by brick 

manufacturers and they are well pleased with its operation. Figure 

36 shows a view of a Bucyrus drier, nineteen tunnel (from dis¬ 

charge end). 

After being dried the brick are ready to be set in the kiln and 

properly burned with wood, coal, or oil fuel. 

DRY-CLAY BRICK. 

The machinery designed and used for the manufacture of brick 

from dry clay has not heretofore produced a good merchantable brick, 

strong enough to meet the judgment of builders, dense enough to 

resist moisture and frost. Yet there are recent modifications of 

machinery which provide for added moisture to the clay and which 

has resulted in the production of brick which fairly7 overcomes the 

former defects and obviates criticism, making the brick a semiplastic 
rather than a dry-clay brick. 

Dry-clay brick are a failure for strong building material. The 

semiplastic brick remedies this to a large extent by changes made in 

the mechanism of the machine on which they are made, which allows 

more water to be added to them before they are molded, but they 

are still inferior in strength to stiff-mud brick, and are unfit for 

roadway paving brick and similar engineering work. 

We wrill embody here the report made upon dry-clay brick at the 

World’s Columbian Exposition held in Chicago in 1893: 

Goldie & McCulloch, Canada, No. 6489, brick press. Design: Parts well pro¬ 
portioned and though numerous are compactly grouped. Construction: Mechan¬ 

ism and material good. Oj)eration: Dry granulat 'd clay is fed through a chute 
to the charge boxes, which deposit it in steam-heated molds. Pressure by toggle- 
joint is then applied so as to compress the clay from both top and bottom. The 

green bricks are then discharged from an off-bearing table. Efficiency of per- 

foimance: It is agreed that a machine should be judged by what it is and what it 

does. Does this machine produce any desired or intended results, viz, the manu¬ 
facture of strong, durable, cheap building brick of uniform shape and color from 
dry clay? 

Brick thus made are of varying strength, as it is impossible to deposit in each 
and every mold an equal quantity of clay, uniform in granulation and dry¬ 
ness. The grains of clay have no natural tendency to unite under mechanical 

pressure or in the kiln; hence it is impracticable to obtain such a per cent of 
marketable brick as to be profitable. Such brick lack bond, there being no natural 
adhesion between the granulated particles. 'After burning to the point of vitrifi¬ 
cation, it is a mass of vitrified particles, not a vitrified mass; it is brittle, glassy, 
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anrl. being non absorbent, makes a weak mortar bond. Tf not vitrified, the brick 
are weak and porous, invite moisture, and are disintegrated by weather changes 
that engender efflorescence of alkaline formations upon their surfaces. 

They are unserviceable in pavements, culverts, sowers, and other engineering 
construction, as the water and the gases, even in the burned brick, separate the 
granules of clay. 

Clay is the only mineral possessing plasticity. Water added to clay renders its 

Pin. 37. 

grains soft and cohesive: kneading blends and unifies the mass, imparting even¬ 
ness of composition and strength of structure—both essential attributes of clay 
for brick—but with which this machine seeks to dispense. 

A mechanical fault not overcome by this machine is the confinement of air, 
with the clay, in the molds, which, if not forced ont before the maximum pres¬ 
sure is applied, weakens the green brick by expansion of the imprisoned air after 
the pressure is relieved. Repeated or increased pressure aggravates the fault by 
forming dense surfaces, which prevent the gases generated in the kiln while burn- 
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mg from ireely escaping; therefore the brick expand and beoorne porous, like 
dongli, under the influence of years. 

This machine and its auxiliaries, for the same output of brick, cost double that 

of any other process. The water smoking and burning requires longer time, more 

fuel, more skillful labor, and costs 25 percent more for these items than tempered 

clay brick. Prolongation of burning also demands increased kiln capacity. The 
kilns are necessarily down-draft and expensive. 

It is true a handsome brick may be made on the machine, with skillful opera¬ 

tors, by the careful selection of strong clay, containing exactly sufficient fluxing 

elements; but the manufacture that involves high-priced machinery, careful 

selection of clays, skilled labor, tedious manipulation, excessive cost of burning, 
will pass the commercial limit of cost. No award. 

Figure 37 is an elevation of brick machine, operated by hydraulic 

power, patented September 15,1885, by Willis N. Graves, of St. Louis, 

Mo. It is designed for making brick from dry clay, and is a good 
machine of its class. 

I his class of machinery costs too high, however, to permit of its gen¬ 
eral adoption in brick works. 

THE FREY-SHECKLER SEMIPLASTIC BRICK PRESS. 

After more than thirty years of practical experience in the manu¬ 

facturing of brick and brick-making machinery, the Frey-Sheckler 

Company introduce to the trade a machine founded n more modern 

principles than heretofore devised by any other manufactuuer. 

In the construction of this machine they have endeavored to design 

one that would completely fulfill the most exacting conditions, and in 

doing so they have every reason to believe that their machine, which 

is shown in figure 38, is the strongest representative of its class, for 

the following reasons; First, it exerts greater pressure, which is 

retained on the brick until they are delivered from the mold; second, 

simplicity in construction, easy accessible, and immense strength; 

thiid5 it leaves no granulations on the outside surface of the brick; 

fourth, all the rectangular edges of the brick are perfect. After the 

clay is fed into the mold it first receives a constant and gradually 

inci easing pressure, both from above and below. The second pressure 

is brought to bear on the clay when the brick is near the bottom of 

the mold by an ingenious mechanical device of the massive, steel-liued 

earn. The third and final pressure is applied upon the brick by the 

two massive cast-steel connecting rods on each side of the press, which 
piessuie is retained on the brick until the upper pressure foot is 
entirely out of the mold. By this method is insured a perfect and 

/'r + A p()llsPep krick. The clay hopper and mold charger are steam 
iea bed, thus preventing any clogging or adhesion of clay. The upper 

11 owei piessuie feet are also steam heated, which conveys the heat 

ti . 1(1110 ^ anc^ P1 events any sticking. The amount of clay entering 

v !° | ( ai1 *>e v <u while the machine is in operation by the hand- 

th* v °WIl °U ^le r*Skt-hand side of the machine. To change the 

mbnil?HS (lbnCk the Upper P^ssure plates can be adjusted in a few 
lc mold box and pressure plates are lined with the best 
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crnule of hardened steel, and are easily removed, when worn, for 

regrinding. The liners are made reversible. All the shafts are made 

of forged steel. The pinions are made of cast steel. The main spur 

gears and pinions are housed to the pitch line, thus adding a surplus 

strength of 35 per cent over the ordinary straight-face gearing. This 

Fig. 38. 

machine is built in two sizes, to wit: Two and four mold. Capacity 

of 2-mold, 10,000 to 12,000 brick per day, will consume about 4-horse¬ 

power. Capacity of 4-mold, 20,000 to 25,000 brick per day, will con¬ 

sume about 8-horsepower. These machines have been thoroughly 
tested and are sold under a guaranty. 
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THE PANEL RE-PRESS. 

We show in figure 39 a cut of the Panel re-press manufactured by 

the Frey-Sheckler Company. This is the first and' only machine of 
its class manufactured in the United States. 

Fia. 39. 

It is especially designed to meet the wants of brick manufacturers 
pio< ucing a high grade of brick for enameled glazing, where it is 
very essential to have all of the brick of an exact thickness. It is 
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also adapted for pressed and ornamental brick when a line finish of 
product is required. 

This machine is constructed on new and scientific principles, as will 

be seen in the cut. The shafts are made of steel. The gears are 

extra heavy and of a new design. The machine is mounted on an 

extra heavy cast-iron box bed. It is simple in construction, easy 

accessible, and no parts liable to get out of order. All of the gears 

and mechanical movements are so arranged as to be entirely free from 

clay, etc., so as to prevent wear. The feed and discharge of the brick 

in this machine is strictly automatic. Machines of this class from 

abroad do not enjoy this ingenious mechanical device, but must be 

stopped at the pressing of each brick in order that the same may be 

removed from the mold. This machine is supplied with a friction 

clutch pulley so as to enable the operator to start or stop the machine 

at will. Capacity from 0,000 to 10,000 highly finished brick per day. 
Weight of machine, 4,500 pounds. 

THE EAGLE RE-PRESS. 

In figures 40 and 41 we show a front and roar view of the Eagle 

re-press, manufactured by the Erey-Sheekler Compaliy. 

This machine is designed for re-pressing paving brick, also face 

brick, in either plain or ornamental shapes. The manufacturers 

claim for the Eagle unequaled strength, rapidity, and efficiency. 

The main shaft is made of 5-inch diameter hammered steel, thus 

reducing its liability of breaking to the minimum. The gearing is 

very strong and massive, having 6-inch face. The four side rods 

connecting the heavy gearing with the upper cross head are made of 

hammered steel. The press mold into which the brick drop is sta¬ 

tionary. 1 he pressure feet, which are attached to the upper cross¬ 

head, exert a downward pressure, while the lower pressure is exerted 

by a cam on the main shaft operating in connection with the lower 

cross head. Moot her re-press gives the brick both an upper and lower 
pressure. 

lhe machine is supplied with a double mold box, so that two bricks 

an* re-pressed at each stroke, thus giving twice the capacity of a single 

mohl repress without any additional expense. The mold box is 

planned and lilted nicely, and lined with a special high grade of steel. 

The oiling devices in connection with the press are automatic. 

The machine is very simple in its construction; it has fewer wear¬ 

ing parts than any other re-press manufactured. It is easy to keep in 

iepair and working order. Its operation is perfect. This machine 
i e-presses the brick direct from the brick machine without cutting or 

injuring the brick. In feeding the brick they are first placed on the 

table into an automatic feed and forced automatically iuto the mold 
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box and are subjected to a pressure from the top and bottom. The 

lower pressure foot, after applying its force upon the bricks, con¬ 

tinues its upward movement, thus carrying the re-pressed brick to the 

top of the press mold. The automat ic feeder, with two more brick 

.. 

Ifilt 

Fig. 40. 

comes in contact with the two brick already re-pressed, forcing them 
o le cai iying-otf belt, from which the hackers convey them to dry¬ 

ing caisoi tiucks, preparatory to taking them into the drying tun- 

in s. us machine is supplied with our friction-clutch pulley, & 
me les diameter; 7-inch face; speed, 40 to 80 revolutions per minute. 
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Its capacity is from 10,000 to 28,000 standard size brick per day of 

ten hours, according to quality of product desired. The power 

required is from 1 to 2 horsepower. Weight, 7,500 pounds. 

SPECIAL BUCYRUS GIANT MACHINE. 

Figure 42 illustrates the Special Ilucyrus machine made by flic 

Frey-Sheckler Company. 
The mixing shaft is made of hammered steel, inches in diameter, 

F
lo

. 
41

. 
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hexagon, where the knives are fitted on, and (4 inches in diameter 

where the large spur wheel is fitted 011. The intermediate shaft is 

made of hammered steel, 4^- inches in diameter where the intermediate 
^ear and pinion are fitted on and 4 inches in diameter at the bear- 
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fogs. The driving shaft is made of hammered steel, inches in 
diameter. The gearing is of latest design, extra heavy, and strong. 

The main spur wheel and spur pinion are 10 inches face and 12 inches 

over housings, 2$ inches pitch. The intermediate gear and driving 

pinion are 81 inches face and 101 inches over housings, 21 inches 

latch. Both the intermediate and driving pinions are made of cast 

COL EX 1*0—02-0 
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stool. By having* the gearing housed the manufacturers secure from 25 

to 35 per cent more strength on the same size gear than on the ordinary 

plain gearing. The machine is backed geared 12 to 1, which rendersa 

very strong and easy motion. The driving pulley is of our friction- 

clutch pattern, 48 inches in diameter, 12 inches face; speed, 300 revolu¬ 

tions per minute. The concaves are securely fastened to the front gt 

ficinic, ^1( en<l flanges are planed and bolted to each oth 
the flanges aio libbed to the body. The opening in the top cones 
is ^4 inches by -4 inches. The nozzle is planed on both ends a 
stcuicly fastened to the concaves. The front which receives the d 
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is also placed on both ends so as to make a perfect joint. It is secured 

to the nozzle with extra-heavy cast-iron hinges, thus enabling the 

operator to clean the machine or remove the die readily. The front 

end of the machine is supported with an extra-long leg, which is 

bored out to fit the turned end of the concave and nozzle. The gear 

frames are made extra heavy so as to give surplus strength. They 

are planed and fitted together nicely. Both bearings of the main 

shaft in the gear frames are 18 inches long, 54 inches in diameter. 

The bearings of the intermediate shaft are 14 inches long, 4 inches in 

diameter. The bearings of the driving shaft are 14 inches long, 3] 

inches in diameter. Over the chill thrust plates in the roar gear- 

frame cap is placed a Ballantine compression grease cup, which will 

always insure the most perfect lubrication at that point . The caps 

over the bearings are all planed to tit the frames nicely. The oil 

chambers in these caps are large and provided with suitable covers to 

exclude the dust. The outer end of the pulley shaft is provided with 

a good and substantial bearing, 14 inches long, 34 inches in diameter. 

Capacity from 50,000 to 80,000 standard-size brick per day of ton 

hours, depending upon the quality ol the clay, temper, and treatment. 
Approximate weight, 20,000 pounds. 

Figure 43 illustrates Bucyrus side-cut automatic table, made by 

the Frey-Sc heckler Company. It cuts any number of brick desired, 
from 20,000 to 80,000 daily. 

Figure 44 illustrates the YVellsville side-cut table, made by the 

Frey-Schockler Company. It will cut from 20,000 to 70,000 bricks in 
a day of ten hours. 
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BRONZES. 

By L. G. Larkau. 

This class was fully ami worthily represented at the World’s Colum¬ 
bian Exposition. The importance of the class will be recognized at 
once when it is known that it comprised bronzes of all kinds, such ns art 
bronzes proper, and decorative bronzes, as well as all other art metal 
work, whether chiseled or repousse, outside of gold and silverware or 
plate and jewelry. Contributions from all parts of the world wen* on 
exhibition, and in no department did the Far Hast make a better display 
than in this one. Japan, of course, was the most prominent oriental con¬ 
tributor. A special report will be devoted to this exhibit, so that very 
little need be said here. The numerous pieces on exhibition showed 
that the Japanese still retain the secret of clever handicraft and perfect 
treatment of metallic surfaces. They are past masters in patinas, 
and their founders have not forgotten how to produce these wonderful 
alloys which filled their Western competitors with envy when Japan 
esc productions first readied European markets. All manners of 
special bronzes were well represented, and fine examples of Slmktidu, 
Shibnichi, and Nashiji were to be found. The art of inlaying has 
been carried to the utmost limits of perfection; there are evidences, 
even, ol the danger that mere skill in tool handling and patience may 
replace true art feeling. The best pieces were plainly inspired by 

the art of the two preceding centuries, and it would be hard to detect 
any sign of the birth of a new school. It is quite enough, indeed, to 
keep up to the magnificent standard of t he seventeen! It and eighteen! It 
centui ies, for even this implies a cont inuance of ttic same inspiration. 
Of the same spirit of faithful representation of natural objects. 
Unfortunately, the free intercourse with Europe and the demand 
created for Japanese objects by the first exportation of old metal 
work gave birth to the manufacture of wares made for foreign trade 
only, in which artistic value was the least consideration. There are 

healthy signs that Japan is trying to shake* off this fungous growth. 
1 et there were still numerous examples of decadent Japanese art to 
be seen in the manufactures building in the shape of large (lower 
vases of hybrid shapes, neither Japanese nor anything else, thickly 
plastered with inlaid full-sized leaves and flowers. The workman- 
ship was excellent—the more the pity. Fortunately, the good exam- 
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pies exhibited by Japan’s best modern art workers stood there to show 
that the tradition was in no danger to be lost. To anyone not so 
prejudiced in favor of old work that lie would refuse to look at any 
object made since 1850, it was very plain that there are many artists 
in Japan whose aims are high and whose works in this special line 
can not be rivaled by any of their Western competitors. To speak 
only of the exhibitors in the manufactures building, it is safe to sav 
that in the hands of such men as C. Suzuki, or Iv. Ishii, and many 
others too numerous to mention, art metal work in Japan is bound to 
hold its own and make a long stride toward regaining a reputation 
which a too mercenary spirit had temporarily dimmed. 

The other Eastern contributions wit h class 585 of Group XOIII came 
mainly from India, who made the usual and trite display of Benares 
brass and Fanjore copper with their traditional patterns and rather 
rough workmanship. Siam showed wares of the same kind and some 
silver repousse which, although derived from India sources, evinced 
considerable originality. Ceylon and Persia were also represented in a 
small way, while the Ottoman Empire sent its Damascus inlaid and 
pierced brass ware made into card receivers, bowls, trays, mosque 
lamps, etc. 

The display made by European exhibitors was important and inter¬ 
esting. It is c\ ident that t his branch of art industry is in the hands 
ol progressive men, and though in some cases the desire to produce 
cheaply plainly led to doubtful results from an artistic standpoint, the 
general drift was toward higher standards. France was represented 

by her best bionze manufacturers, who sent a bewildering quantity 
ol veil chosen and finely finished models, both in art bronzes proper 
and decorative bronzes. Austria was strong in finely finished examples 
ol bronzes of all kinds and tasteful “Vienna articles." Germany 
had a representative exhibit of the various kinds of bronzes; Russia 
s lowed her collections of small bronze groups, and nearly all the other 
European nations had one or more examples of their art metal work. 

>ut,iin had no exhibit in this class. Mexico and Argentina 
represented America outside of the United States. The home exhibit, 

a. oo. and .showed very encouraging results with so young an 
, ' J stention on the part of some notable manufacturers ren- 

.. e< .' ®ss investing than it might otherwise have been. In one 
ic ion, iowe\ei, was the 1 nited States exhibit remarkable—in the 

wip oyment ot metal for decorative purposes as shown by the Tiffany 
Glass and Decorative Company. 

Ihe bronze court of the French section was one of the most inter- 

Frcnohfi * ln1Mh-e-manUf<|cture8 buildin& Here nearly all the 
fusion flm\e+X bl‘onzes were gathered, and the endless pro- 
thqf fi, , meri °U°lls blonze objects of all kinds showed conclusively 

asleen mi tVi611. n beab ol Hiis branch of art industry were not 
eU* aurels> but by a careful choice of models and improved 
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methods of working, insuring adequate reproduction* sought the 
accomplishment of higher results from an artistic standpoint. The 
whole prolific field of French culture was called upon to furnish fit 
subjects for reproduction in bronze, and every method of surface 
treatment and chisel handling known to the craft was employed to 
render accurately the spirit of the model. The conviction on the part 
of artists that their works, if meritorious, can be so successfully 
reproduced in a readier form may play a larger part than usually 
acknowledged in keeping up the high standard which French sculp¬ 
ture has reached and seems to retain. In surface effects some novel¬ 
ties were presented, especially in the treatment of pseudo bronzes or 
zinc alloys. Outside of the well-known polychromous effects pro¬ 
duced by electro deposition and colors upon zinc, there were to be seen 
some remarkably well-finished imitation bronzes, complete illusion 
being obtained by means of finely colored patinas and high-class 
workmanship. In decorative bronzes, as used to adorn furniture or 
for panels, candelabras, clocks, etc., the French exhibition was very 
strong. The dexterous use of the chisel and the scrupulous care 
with which each part was finished was a delight for the connoisseur 
of technical hand work. The degree of excellence in that respect, 
though not uniform among the various exhibitors, never fell below a 
certain level, and if there are in France manufacturers who produce 
these cheaply made varnished bronzes of ornamentation of doubtful 
taste and inferior workmanship they did not trouble themselves to 
come to Chicago. 

The only adverse criticism that might be offered against French 
small bronzes is that they present nothing new with regard to style; 
the designs are in nearly all cases inspired by the age of Louis XIV 
and his successors in the eighteenth century. This leads to an appar¬ 
ent sameness in the productions which is rescued from monotony only 
by the consummate skill of the artists employed in the work. It seems 
strange at first sight that the French ornamentists have not succeeded 
in extending the boundaries in the field of their labor, but the reasons 
for this state of things are many and powerful. In the first place, 
the eighteenth-century styles, as applied to this special branch of 
artistic work, combine many features to commend them. In no other 
period was so much art spent on decorative and gilt bronzes; the 
sumptuous architecture of Louis XIV was exacting in its require¬ 
ments, and demanded from the designers in this special branch the 
exercise of care and judgment. The task fell in the hands of men 
whose talent can not be questioned; a robust elegance, fullness of 
forms, exquisite treatment of curves, and nobility of general effect 
are the main characteristics of a style which in fi uenced the art of small 
bronzes throughout Europe. It tempered the exuberant fancy of the 
Italian ornamentist; it was imitated in Spain, but never thoroughly 
understood in England; Germany swallowed it whole, but digested it 
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This art is essentially French, indigenous to the soil; Berain 
iere, Caffiery, Delafosse, and many other French names are its 
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badly. 

Gouthiere, vamery, ueiaiosse, aim many orner r rencn names are its 
glories, and the deep root it has taken in the national taste explains 
in part its continued vitality. Nor should it be forgotten that, at the 
present day, the designs for such objects are not left to the care of 
indifferent men; the greatest artists do not deem it beneath their 
dignity to attach their names to a clock, a candelabra, a vase, a table 
service. Carrier-Belleuse, Mathurin-Moreau, Fiat, Lafranee, Mallet, 
Cheret, and others design decorative bronzes. In the hands of such 
men the design, though strictly within the boundaries of a certain 
style, acquires a value due to the personality of the designer; it is not 
a lifeless copy, it is a creation which compels the admiration of an 
enlightened public. Hence the perpetuation of a style which, with 
all its faults, is perhaps more in keeping with t he present state of 
civilization than the more rigid forms of preceding ages. Yet in this 
slavery to style lies a danger made greater by the very cleverness of 
those who bear its shackles; advance is checked and the springs of 
invention dried up. 

The renowned house of Barbed ienne, whose name is a synonym of 
fine treatment of surfaces, had a generous exhibit. Though lacking in 
new models, the collection was thoroughly representative of the firm, 
and fully up to its reputation. Among the art bronzes some well- 
known productions picked from the best, ancient and modern models 
were found. Dubois’s four symbolical figures for the tomb of Lamori- 
ciere were conspicuous, as well as a fine choice of Barye’s animal 
groups, a standard specialty of this house. A good reduction of 
Mercie’s “Gloria Vict.is” was also on view. Many other pieces, like 
the “ Jeanne d1 Are,” by Chapu; “Orpheus,” by Raoul Verlet; “The 
Dance,” byDelaplanche; “Admiral Ooligny,” “ OlothildedeSurville,” 
etc., were exhibited, showing the high skill in the treatment of sur¬ 
faces for which this house has become celebrated. A fine example in 
that line was the large Caesar Augustus, on the surface of which all 
the resources of the modern bronze finisher lias been exhausted; the 
different parts of the armor, the flesh, the hair, each being chased in 
the manner most appropriate to render the texture, and treated with 
the patinas which made the name of Bardedienne famous when ho 
first produced them. But while givingdue praise to the models pre¬ 
sented and the methods employed by this firm, it is well to note that 
an exacting critic would probably point out the fact that the former 
are not by an means new, nor have the latter changed for the better 
lately. In this field of manufacture the producer should not nod on 
His laurel, for the present generation is alert and the scepter is safe in 
no hand. But it an admonitory criticism may be offered in regard to 
the art bronzes produced by this firm, its decorative bronzes can easily 
bv praised without reserve. Leaving aside the designs, which in 
nearly all cases are models of taste, the chasing, gilding and general 

/ O 7 O O 
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finish are such as to excite well-deserved admiration. The exhibit 
was rich in such examples; large and small candelabras, clocks, and 
chimney garnitures, ornamented vases, etc., all showed a remarkable 
care of details and jewel-like finish. Among the many pieces an 
ebony and gilt bronze cabinet by Constant Sevin was conspicuous; 
also a large mirror frame and “ porte-email ” by the same artist, all 
pieces inspired by the eighteenth century, which bore the stamp of 
the modern artist. 

The old firm of Thiebaud Brothers, with its full century of tradi¬ 
tions and its official connection with the State and city of Paris, had 
an exhibit in keeping with its years and experiences. The numerous 
examples were treated in a manner which left but little to criticise. 
The patina effects were, in the main, sober and strong, as might be 
expected from a firm whose work consists largely of monumental 
figures; but the careful finish and skillful chiseling displayed in their 
smaller pieces showed also a thorough familiarity with t he secret of 
treating bronze from an artistic standpoint. The larger Pore vase, 
“La Vigne,” was the most conspicuous feature of the exhibit. It 
stood 13 feet high, in the center of a hollow square, around which 
the smaller pieces were placed. It is too late to discuss the artistic 
merit of this well-known production; it remains only to speak of the 
execution, and it can not be gainsaid that t he many difficulties which 
it entailed have been overcome with consummate skill. The casting 
is from a cire-perdue mold, without a flaw or blemish. Among the 
fine examples exhibited by this firm may be mentioned a remarkable 
cire-pordue Mcphistopheles, by the Russian sculptor Antoeolski, a 
striking piece, the dark patina of which accords well with the sub¬ 
ject; also a “ Dante” treated in the same tone. “The First Burial,” 
a reduction of Barrias’s beautiful group, attracts attention, as well as 
Indrac’s “Salambo,” which, though reduced to a little less than 18 
inches in height, preserves in full that peculiar facial expression for 
which the original is noted. “On the Ground,” by Boucher, an admi¬ 
rable study of muscles, is thoroughly well expressed in the bronze. 

An Ancestor, by Massoulle, is treated in a vigorous manner. “ Vic* 
toi.D 9y Go it tan, a high relief full of fiery emotion, is reproduced in 
a polished bronze, finished'with a rich and very effective reddish 
patina. Many other figures and groups might be mentioned, such as 
r Thought,” by Chapu; “Love and Lion,” by Injalbert; “Treasure 
Trove” and “The Victor in the Race,” by Moulins; Falguiere’s 
“Diana,” etc. Some strongly modeled flowers and leaves, and a 
fountain and vase adorned with flowers, all cast in cire-perdue 
molds, should be noticed, as well as a number of fancy articles, such 
as grotesque vases, and cabinet-size reductions in- polished bronze 
applied to artistically made inkstands and other ornamental house¬ 
hold articles. 

Susse Brothers made a display which was remarkable both for a fine 
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discrimination in the choice of models and the skillful manner in 

which t he metal was treated. This firm seems to be fully aware of 
t he dangers of routine in art manufactures, and puts forth a manifest 

effort to widen the field of bronze reproduction by varying the effects 
suiting the finish to the subject, and broadly representing the manner 
peculiar to the artist they interpret. Their use of the chisel is not 
simply to insure a smooth surface, attractive to the eye, but to faith¬ 
fully reproduce the sculptor’s work, which thus preserves its origi¬ 
nality and personal characteristics. The tendency of all the works 
on view was toward broad and simple effects, careful and intelligent 
chisel work being preferred to showy patinas and other more popular 
means of attracting attention. This collection was therefore partic¬ 
ularly interesting in exhibiting a progressive tendency which the most 
casual observer could not fail to notice. It was rich in works made 
specially for the Columbian Exposition, among which may be men¬ 
tioned in the front rank a boldly executed reduction of Rude’s mag¬ 
nificent bas-relief “Departure for the War,” sometimes called “The 
Marseillaise; ” a remarkable “Columbus,” by Peynot, a work of art 
which, in its dignified force and noble simplicity, was head and shoul¬ 
ders above the many images of the great navigator at Chicago, most 
ot them forced products from the quadrieentennial hothouse; “the 
l>ou Saada Maiden,” by Barrias, a triumph for the sculptor and the 
bronze manufacturer. The figure as reproduced lias all the strength 
and poetry of an original. The chisel has been so skillfully handled 
that it has all the qualities of a cire-perdue cast, and the use of quiet 
patinas to distinguish the flesh from the draperies imparts to the fig- 
111 e 41 lifelike appearance which, though striking, does not overstep 
the boundaries of true art into realism. The “Mignou” of Maiigin 
is treated in a broad and simple manner which borders on impres¬ 
sionism in sculpture. The bronze faithfully interprets the artist’s 
manner and his meaning, which centers in the sad, tear-dimmed eyes, 
whose gaze wanders toward the land of orange blossoms. “Light 
I 111 suing Darkness,” is a high relief tablet by Dalou, finished and chis¬ 
eled in a masterly manner by Albert Rose, the chief of the practical 
department in the Susse establishment. “The Return of Spring,” by 

at an in Moreau, is a dainty subject appropriately executed. One 
ot the reproductions was that of the “Secret of the Tomb,” by 
► amt , aiceaux, one of the triumphs of modern French sculpture. 

nonze edition of this powerful work fully conveys the spirit of the 
ni^ina , t ie flesh being treated in a manner calculated to put in relief 

, •unless ot the guarding genius and the robust elegance of his 
1 mong the works of somewhat earlier date the “ Chanzy” 

Tin r\^Ual,y ca^e<^ “ Lbe Defense of the Flag,” was to be seen, 
nvntti i U &l0UP soldiers and marines might be studied with 
soldwa* ai COmm!tte-” together to choose “figures” for 

S monuuients ln this country. “Orpheus and Eurydice,” by 
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Auguste Paris, is a fine group, and “Time and Song,” a totally dif¬ 

ferent subject, shows the versatility of the sculptor and the technical 

resources of his interpreters. “Young Moliere,” of Gaudez, and “St. 

John,” of Lafranee, were also to be seen, as well as many no less 

important subjects and groups showing the same careful and sober 

treatment of bronze and high artistic results. Some very good gilt 

bronze eandelabras were also exhibited. The designs by Lelievre and 

Robert Brothers were in the inevitable Louis XV style, but full of the 

marked individuality of the designers. The workmanship was of 
course highly satisfactory. 

Pinedo exhibited a large collection of fine subjects and a number 

of small bronzes showing high finish and pleasing combinations. The 

chiseling was done so as to produce the softest appearance and the 

patinas, without degenerating into crude polychromic effects, are yet 

marked enough to be called decorative in some cases. This search 

after effects has led certain manufacturers to doubtful results, but in 

Pinedo’s case the productions, when they do not stand on the highest 

pinnacle, are always tasteful and artistic. Among the many highly 

meritorious pieces on exhibition may be mentioned “The Yoke,” by 

Depin, a strong production, thoroughly good in execution. A fine 

bust of “Milton,” by Carrier-Belleuse, chiseled with great care and 

giving a good idea of the style of the artist. “Beware of Wolves,” 

by fliolin, a spirited group. “The Ballad Singer,” by Cam bos, a 

pleasing figure well rendered in bronze. “The Fisherman’s Child, * 
by \ illanis, a boy making a boat; much more natural and spirited 

than children usually are in statuary. The firm had a number of 

smaller bronzes for decoration of the household, such as fanciful 

vases, eandelabras, inkstands, card receivers, etc., very tasteful in 

design and carefully finished. The silvered bronze ornaments were 
particularly good. 

Emile Colin & Co. had a highly meritorious exhibit in art and 

decorative bronzes. That the firm is exacting in its requirements as 
to models and finish is plainly seen in its work. Among the groups 

on view were “The Improvisatore,” by Charpentier, a man of the 

golden age playing on a rude flute, a very fine example of the bronze 

maker’s art; “ Mercury Carrying the Infant Bacchus,” a quaint group 

veil interpreted in metal. The decorative bronzes were of a high 

older ot merit. An exceedingly fine lampadere, designed by Piat, 

was seen, representing Diana in gilt bronze, standing by a marble 

column, at the summit of which the lamps were poised. Another 

beautiful decorat ive piece was the white marble bust of a woman, with 

a gilt-bronze bodice. In this particularly pleasing work the artist- 

had succeeded in giving to each material its proper value, thus 
producing a thoroughly well-balanced composition. 

Fernand Gervais exhibited a variety of careful works of undoubted 

value, both in his art and decorative bronzes, which showed the same 
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conscientious regard for high workmanship and artistic finish. His 

chimney garnitures in gilt bronze were highly commendable, particu¬ 
larly the large clock with accompanying candelabras designed by 

Carrier-Belleuse. The female figure on the clock of white marble 

with gilt bronze base and ornaments; design and execution are both 

remarkable. Among the art bronzes exhibited by this firm was found 

a spirited dancing group, “ Saltarolla,” by Matlnirin Moreau, and 

“David,” by Michel, both thoroughly commendable for elegauceand 
finish. 

In the exhibit made by Iloudebine father, and son, much was to be 

found to which the qualification of pretty and pleasing can be applied. 

There were good bronzes, among which a “Watteau pastorale” by 

Gaudez, may be mentioned. But the firm was better represented in 

its decorative bronzes, such as clocks, vases, candelabra, etc. The 

dainty eighteenth century styles prevailed in the designs, but no fault 

could be found in the result. The effect produced by the blending of 

gilt and highly polished black bronze was particularly successful, as 

show n in many clocks and other objects. A fine clock by Carrier* 

Belle use was noticeable, as well as a fine Louis XVI chimney garni- 

tine. A pair of Louis XV vases in colored marble adorned with gilt 

and black bronze, and supporting a bunch of electric lights should be 

mentioned. Among the small clocks, one with a black bronze cupid, 
on a gilt chariot, driving a black bronze dragon was conspicuous for 
quaintness of design. 

Laigeno So lean handles ornamental bronzes in a very original mnn- 
mi. lie uses gilt., silvered, and other bronzes to adorn statuettes, 

\ases, candlesticks, lamps, card receivers, etc., and produces quaint 

and piquant effects by well-studied surface work calculated to empha¬ 
size the spirit of the design. He is the editor of Oheret’s works, who 

can find no fault with the manner in which the dashing spirit of 

is designs is interpreted. Several of Cheret’s vases were exhibited 

nished with a peculiar patina of coppery-red tinge with light green 
ic cctions, the effect of which is perhaps more st artling than satisfac- 

oiy A little Bacchus carrying an amphora was neatly quaint in 

spin and execution, and several card receivers, the bowls of which 

sul)l)01 Gd by children, were imbued with a life movement not 

V"?8, olll,<* *n 8uch articles. A large wall electrolier byOheretwas 
^ 1 1 t/,,laikable. A bunch of naked children, suspended to a 

ri-M k r*\a 11 )^)0n Iiieli surrounded them, held aloft the electric bulbs. 

chief aT steiotyi>ed fat~angei ]mt ve,x °f inis_ 
lia tor’ auf U11*’ scolding as they struggled in the bonds that 

•i i ?m' ie figures were rendered in bright gilt bronze and the 
iibiion in dark metal. 

of animals only. His collection consisted mainly 

care w as i M< °iC ^on^leilr’s models. It was evident that his main 
caie was to reproduce the spirit of the model, by no way neglecting 
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the technical part of the work. Some of the bulls were particularly 
fine. Horses, also, were well treated, and such well-known and 
esteemed groups as “The Winner of the Races” were on view. The 
exhibit was interesting in its variety of representation of animal life. 

Adrian Duval had a good exhibition of artistic bronzes, which by 
careful finish and conscientious work compared well with the danger¬ 
ous competitors which surrounded him. A few groups by Gaudez 
were specially noticed, among which were “The First Printers,” a well 
known subject full of earnestness. “The Difficult Duet,” a subject 
of less import, and “The Violin Maker,” a pleasing composition. A 
very good “Watteau ” was among the best productions. 

C. E. L. Tassel’s exhibit consisted largely of what may be called 
sporting subjects, and partly of bronzes where, in addition to the 
usual legitimate methods of finishing by means of smooth patinas, 
high colors and the gilding and silvering of various parts were used to 
produce decorative effects. The metal used was always bronze and 
not spelter or alloys, as in some other cases we will notice. Among 
the sporting subjects “The Fencers,” by Mayer, were on exhibition, 
a rather well-treated bronze, but the design of which falls below the 
level of high art. “The Foot Race,” four runners reaching the goal, 
is in the same category and subject to the same criticism. The dec¬ 
orated bronzes reached a higher level, and the “Arab Armorer” and 
the “Arab Sentinel,” of Peynot, were good examples of coloration 
remaining strictly within the boundaries of good taste. 

Coupier & Drouart had an exhibition which, on account of the nov¬ 
elty of the effects produced and the cheapness of some of their pro¬ 
ductions, deservedly attracted considerable attention. This firm 
makes real and imitation bronzes, but treats the latter in such a lin- 
ished manner that, when the patina has been applied, it is impossible 
to distinguish the bronze from the spelter. Several of their sub¬ 
jects were reproduced in the two metals, and differences were hard 
to detect, except in the price. Polychromy was not resorted to catch 
the popular eye; well-studied patinas were the only recourse and the 
result was always artistic. The most used of these with this firm was 
of a pleasing green-gray color, fitting equally well rea l bronze and zinc 
compositions. Among the good bronzes was the “Nuinquam Des- 
perandum,” of GregOrie; a “Diana,” of Roland, in both metals; 
“Spring,” of Moreau, transformed into an elegant electric-light 
bearer; a “Mercury,” of Bouret, in spelter, but finished with the 
care usually bestowed on bronze. There were also candelabra, vases, 
chandeliers, chimney garnitures, etc., in gilt bronze of good design 
and workmanship. A mirror frame was particularly good, and two 
large candelabra supported by caryatides were conspicuous for artis¬ 
tic aspect though made of a cheap metal. 

Ilottot A Charpentier had a large exhibit, made up entirely of highly 
decorated zinc groups and figures, the appearance of which was more 
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startling than strictly artistic. Shining patinas and bright colors 
were used to produce pronounced decorative effects, the subjects being 
usually chosen among Eastern nations, so as to give a reasonable pre¬ 
text for laying on the pigments. Though it would scarcely be proper 
to classify this kind of wares among the works of art, it is evident 
that the manufacturers know how to remain within proper bounds 
and never allow their productions to suggest the grotesque, in which 
some of their less intelligent imitators easily fall. I lot tot’s figures, 
in spite of the patent effort at high decoration, are always well mod¬ 
eled and never in the least offensive to taste. 

The exhibit of E. Blot consisted also of composition groups and 
figures more or less highly colored. The colors, however, were always 
subdued and patinas of queer hues were used, the effect of which 
was not unpleasant nor in had taste. A bust of “ Sapho,” by Vil- 
lanis, colored in pale tints in imitation of Greek sculpture, was pleas- 
mg. Some rather realistic busts of young women, by Nelson, finished 
in light green pat ina, had a quiet decorative effect, and various fancy 
subjects, like “A Young Girl Sitting on the Crescent Moon,” by Van 
der Stracten, might find favor even with the most fastidious. 

Bouquet had an exhibition made up almost entirely of busts of 
women. Tin* material was spelter tinted in colors so as to produce 
I he most startling realistic effects. The flesh was a pinkish yellow; 
t he lips, hair, and eyebrows were treated in pale, natural colors, while 
(he eyes, by exaggerating the depth of the eye-ball cavity, were 
imbued with a strange naturalness. Exceeding cleverness on the 
part of the manufacturers placed a certain artistic stamp heir 
products, but it was art gone mad. 

A. Rollet manufactures fancy articles, such as lamps and stands, 
vases, small tables, jardinieres, chandeliers with gas and electricity, 
ash and card receivers, etc. IIis material is what- he calls a tin alloy 
(in reality mostly zinc), which he works in all sorts of fearful and 
wonderful shapes. Storks, leaves, flowers, butterflies are made use 
ot and painted all the colors of the rainbow. This ware should fill a 
want and attain popularity among certain classes of society. One 
thing in its favor, the workmanship is remarkably good. 

Millet exhibited copies of eighteenth century furniture in which 
gilt bronze played an important part. There were also clocks, mirror 
liames, etc., o( the same period, the originals being now in the 
Lou\ 1 e or other national museums in France. These copies are 
mar\ els of fidelity to the original conceptions, and, though mere 
lepioductions, acquire, by the thoroughly conscientious and artistic 
manner in which they are executed, a value of their own. The 
bronzes were a perfection in workmanship. 

A. Leurdeley had a similar exhibit where numerous examples of 
old furniture were shown. The same care was noticeable throughout 
the entire collection. A copy of Louis XV’s desk, now at the Louvre, 



world’s COLUMBIAN EXPOSITION, 1893. 97 

was conspicuous, as well as the large clock, by Jacques Caffiery, now 
at Versailles. Among the modern creations was a Louis XV mantel¬ 
piece ami chimney garniture, models of taste and perfect workmanship, 
also a large Louis XV mottled celadon vase with bronze mountings. 
These were made for an American palatial home. 

Gagneau manufactures all sorts of apparatus for lighting, llis 
exhibit consisted of exceedingly artistic and decorative pieces, excel¬ 
lent in design and workmanship. The difficulties in the way of blend¬ 
ing art with the practical necessities of the case were thoroughly 
overcome, and the results were highly satisfactory. A large Louis 
XV decorative vase, designed by E. Piat, in dark marble with gilt- 
bronze ornament, holding a bunch of lights, was noticeable for taste; 
also a tripod lamp stand, which, though inspired by Louis XV style, 
bears a decided modern stamp which Piat has impressed upon it. 
There were several pretty silvored-bronze lamps and some vases by 
Levillain, good specimens of his genius as a designer. A number of 
highly decorative chandeliers were shown, among which those 
designed for electric lighting were particularly interesting. An 
attempt had been made to soften the harsh electric gleam by screen¬ 
ing1 the bulb by means of softly tinted crystals, sometimes in the 
form of articulated flowers. 

P. Borgest exhibited a collection of hanging and wall lamps of 
brass and iron, mostly in Persian style. The designs wore cleverly 
applied to Western uses, and in workmanship the imitation easily 
surpassed the genuine articles. 

Louchet Brothers had a very original exhibit of decorative pieces 
made of porcelain and gilt bronze. There were vases of all sizes, 
household ornaments, large and small, where painted porcelain and 
onyx were blended to bronze to produce the desired effects. The 
most striking feature of this exhibit was the evident determination 
of the designers to get away from the prevailing strict styles. The 
designs are eclectic in the broader sense of the word. The result is 
not always satisfactory to an eye trained in the tradition, but, even 
if so, the firm must he credited with a great deal of courage to thus 
dare to brave the schools. Thu workmanship is not of the highest 
order, but sufficiently good to produce the decorat ive effects sought 
after. 

Christolfe Co. had a remarkable exhibit in the electricity build¬ 
ing. It consisted of a variety of objects obtained by electro-deposi¬ 
tion o! metals in molds. It, is well known*!hat this firm was a pioneer 
in the employment of electric methods for ornamental and artistic 
metal work. The high results obtained, as shown in Chicago, are 
evidence's that the superiority acquired is still retained and progress 
is constantly being made. This branch of industry, as developed by 
Christolfe & Co., has an important bearing, not only on industry, but 
on art education as well, since it allows the most faithful reproduc¬ 

er expo—02-7 
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tion of any work of art in metal at a coat which puts it within the 
reach of the poorest art school. The industrial examples consisted 
mainly of solid bronze moldings and ornaments for decorative pur¬ 
poses in making furniture. Statuettes in one piece by a deposition 
of metal in gutta-percha molds were shown, with outward effects 
obtained by a deposit of other metals upon the surface. Many fine 
reproductions from the Louvre Museum were on view, as well as some 
pieces from the Ilildesheim treasure. Two large bronze trophies from 
the Versailles Palace adorned the sides of the cases. The Henri II 
armor, from the Louvre, was conspicuous. It was of copper electro- 
deposited in the mold and covered with electro-deposited iron, thus 
giving an exact reproduction of the original. The possibilities of 
this process were shown in large photographs of the work executed 
by the firm, such as the large groups, over Id feet high, from the opera 
house in Paris; a statue of the Virgin at Notre Dame de le Garde, 
Marseilles, nearly 30 feet high, and the bronze gates of the Church of 
St. Augustin. 

The Val d’Osne Company had an interesting exhibit of cast-iron 
statues and animals chosen from the large collection for which this com¬ 
pany is celebrated. They were most ly reprod notions from the antique, 
with such modern additions as may be used for the ornamentation of 
gardens, lawns, fountains, etc. The subjects were cast with unusual 
care, the result being highly satisfactory when the uses they are meant 
for are taken into consideration. Many of the statues and groups 
were bronzed by electrical means. The iron surface was first care¬ 
fully finished and the bronze applied and finally treated like real 
bronze. The effect was very good, the possibilities of the process 
being best exemplified in a very good Drinking Faun, by M. Moreau, 
placed in one of the alleys of the French section. 

IIricard Brothers, of Paris, had an exceedingly interesting collec¬ 
tion, consisting of artistic hardware. There were locks, knobs, bolts, 
door knockers, door handles, window fasteners, etc., all made in the 
most artistic form and mostly in the eighteenth century style. Some of 
the pieces were gems, both as to design and workmanship. The metal 
employed was chiefly a light gilt bronze, and the chisel work was done 
as carefully as in the best art bronzes. 

I lie art metal workers of Austria, though not represented in large 
numbers, may well be proud of the display they made at the Colum¬ 
bian Exposition. The works they exhibited showed that their efforts 
in letaining the excellent reputation they had gained were successful. 
I Ley seemed to suffer from the lack of good statuary models, and 

w ith the best of them the workmanship is usually more interesting 
than the subject. In purely decorative bronzes the styles are still 
adheied to to a considerable extent, with more or less success as to 
design; but they are not exclusively followed, as in France. In many 
instances the tradition has been flung aside and an original style of 
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decoration, widely different from that of the past centuries, has been 
adopted. It is particularly noticeable in what is known as “ Vienna 
articles,” where the fancy of the designer roams at will, in total disre¬ 
gard of what has been done before in other countries. The same spirit 
of independence is extended to more important decorative pieces, and 
although it can not be justly said that the effort is successful in all 
cases, these creations are rarely in bad taste. The workmanship is 
usually of a high order, brilliant surface effects being sought after. 

J. Kalmar had a very fine exhibit of varied subjects, bearing the 
stamp of conscientious effort toward perfection in artistic manufac¬ 
ture. The chiseling showed a delicacy of touch which bordered on 
overrefinement, especially in the figure work. Surface effect was 
studied with care, and the many patinas used in finishing brought to 
mind some of the Japanese work in that line. Exquisite as the work¬ 
manship was, an improvement might be suggested in the direction of 
breadth of treatment. All the art bronzes shown were more remark¬ 
able for the workmanship than the models. Two companion pieces, 
“TheSower” and “The Mower,” by Prof. A. Kiihne, of a rather aca¬ 
demical turn, were finely chiseled and finished. “Mercury” was 
treated in a peculiar manner; the surface had been left unpolished 
and the mark of an exceedingly fine tool was plainly visible on inspec¬ 
tion. The effect was novel in so small a bronze. A nymph, “ Echo,” 
by Cuglierero, a study of the female form, was almost too skillfully 
treated. The fine and smooth dark patina had a peculiar tinge, 
which differentiated it from the common dark finish used in treating 
small bronze reproductions of the antique; but such overrefined 
touches as the microscopical chisel marks in the folds of the skin, 
though proofs of the cleverness of the workman, can scarcely be said 
to add any artistic value to his work. “ A Bather,” a hackneyed sub¬ 
ject, was finished in the same superfine manner. Among the decora¬ 
tive bronzes were found several very interesting pieces. The clocks 
and candelabras showed invention in design and excellent workman¬ 
ship. A vase decorated with a Satyr’s head in gilt bronze among sil¬ 
vered leaves was a good example in the special Viennese style. A 
pair of gilt bronze medallions in low-relief, “ Day” and “Night,” were 
particularly fine, the chisel work being excellent in every respect. 

D. Hollenbach’s nephews’exhibition consisted mainly of decorative 
bronzes and gilt bronze and some statuettes, small reproductions 
from the antique mostly. A pair of large bronze candelabra made 
up of five boys forming a pyramid was conspicuous. The design was 
rather heavy, but the workmanship was good. A good renaissance 
clock and accompanying candelabra was seen. The chisel work on 
the gilt bronze was more than fair. The statuettes were well finished 
m the usual black and green tints. There was also a satisfactory 
collection of inkstands, candlesticks, etc., in gilt and green bronzes. 

Dziedzinski & Ilanush exhibited decorative and household bronzes 
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which showed careful workmanship.' A group consisting of a boy 
holding a clock in suspension was very well treated. A number of 
small pieces, such as clocks and candlesticks, inkstands, card 
receivers, caskets, etc., mostly in eighteenth century style, were 
finely executed. 

0. Lux’s exhibit consisted entirely of what is known as “ Vienna 
articles.” It was remarkable from the fact that the designs were all 
in the peculiar manner which has been developed in Vienna, a 
manner which, as yet, seems to have no laws but the fancy of the 
artist and the avoidance of any of the accepted forms. It is a little 
early to dignify it by the name of style, for no important work has 
yet been evolved by this school of ornamentists, and their efforts 
have been confined to the narrow limits of decorative household 
articles, such as those under discussion. It can not be denied, how¬ 
ever, that many of the creations are pleasing, though it is more 
through quaintness than dignity. The objects exhibited by C. Lux 
were executed with a great deal of care, and even the least important 
of them were treated as conscientiously as the largest. There were 
several gilt bronzes and also patinas of all colors, including a dark 
green, the effect of which was very rich. There were clocks and 
candelabra of fantastic shapes, inkstands, blotters, paper cutters, 
card receivers, etc.; in fact, the whole range of such ornamental 
articles. 

Pick & Fleischnei exhibited some very good “ Vienna articles,” to 
which the above remark may in a measure be applied. 

1L Heller &, Sons’exhibit consisted mostly of office supplies, such 
as inkstands, blotters, paper cutters, receivers, etc. These objects 
were made of bronze in rather simple designs, but conscientiously 
manufactured. There was no pretension to high art, the aim seem- 
ingly being to produce a well-made ornamental article of commerce. 

I lie part of V ictor Stiassny’« exhibit that came within class 585 was 
made up of furniture of the most fantastic description. It was a 
blending of porcelain and gilt bronze with a dash of plush here and 
theie. 1 he ornaments were of the ultra rocaille family, and the shade 
of Just Aurele Meissonier, the father of the baroque, must have 
started with joy if it came within sight of this exhibit. But it must 
be noted that the work was very well done and that there was about 
the ai tides a certain dash and splendor that go far 1o warrant any 
popularity which they may have. 

tt Prof- (^tto Kbnig had two small symbolical groups, “Wine” aiid 
V atm, in light bronze. 1 he chiseling was somewhat overdone, and 

the smooth figures lost in life thereby. J) 

It is a pleasure to record the achievements of Carl Waschmann in 
ns particular line. lie exhibited 4 frames, in which lie gathered fp 

subjects in repousse and chiseled silver, which for beauty of ^ 
inis i and geneial effect had nothing to fear from comparison with^ 
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any object in the manufactures building. "Die designs were not 
original, but mostly reproductions of paintings. That the artist 
chiseler entered fully into the spirit of the subject was evident, for 
no detail, whether in flower, landscape, or human expression, had 
been neglected, and by a clever use of high and low relief the effect 
of distance was presented in a marvelously striking manner. The 
plates were small, the largest scarcely 6 by 8 inches, yet the original 
expressions of the faces were faithfully kept, as well as all details of 
dress, hair, etc. A couple of “Lions Creeping Over Rocks” were 
beautifully rendered. A “ \V reatli of Roses” was a marvel of patience. 
A “llallet Girl” in her fluffy skirts was thoroughly well expressed. 
“La Descent© de la Courtille” of Moreau was reproduced, a difficult 
task on account of the diversity of the many figures. A Watteau 
scene, with an appropriate elaborate repousse frame, was exceedingly 
remarkable for the delicate, yet firm, manner in which the original 
was reproduced. Each piece was a gem and the ne plus ultra of 
chisel and repousse work in silver. 

The German Empire was represented by a great number of exhib¬ 
itions, though comparatively few of them restricted their productions 
to real bronze. With the exception of some of the smaller exhibits, 
where bronze was employed and careful, artistic treatment was notice- 
able, a great portion of the objects on view were made of zinc or com¬ 
position finished to imitate bronze. The inevitable result was a 
lowering in the average grade of the collection, which became very 
obvious in some individual exhibits. There were remarkable exam¬ 
ples of difficult metal casting, and in some of the smaller pieces equally 
remarkable cases of high artistic finish. The exhibits in group 03, 
class 585, had a large variety of objects from bronze statues to beaten 
copper ware. For reasons yet to be explained, quite a number of 
exhibitors were transferred from group 93 to group 9(1. As their works 
were in all points similar to others classified in group 93, they will be 
reviewed here, proper notice of the classification being given. The 
decorative and pseudo bronze manufacturers had a large collective 
exhibit, which, unfortunately, was so located that artificial lighting 
had to be resorted to continuously. The objects on exhibition at that 
point consisted mainly of household ornaments, such as clocks can¬ 
delabra, caskets, salvers, inkstands, etc. The style adopted through¬ 
out was an attenuated eighteenth century, of little value from an 
artistic standpoint. The forms were generally stunted and meager, 
and the materials employed of common grade. The finish was gaudy 
am the workmanship not entirely satisfactory. In fact, it was plain 
t» see that the chief effort was to produce a cheap and showy article 
o meet the demands of not too fastidious customers. Fortunately 

there were shining exceptions to this general rule of indifferent value. 
e will call attention to them further on. Taking the exhibit in this 

gioup and class as a whole, it was irregular in quality. There were 
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some pieces worthy of the highest praise, but, especially among the 
decorative bronzes, the evident desire, or perhaps the necessity to 
lower the price of t he article had had a deteriorating influence on the 
wares produced, both as to the design and workmanship. 

The well-known firm of II. Gladonbeck «feSon, Friedrichshagen, near 
Berlin, made a very creditable display of metal statuary. There 
were a large number of well-chosen models, which in a good light 
would have attracted more attention. Unfortunately, the collection 
was placed in a dark niche, where inspection was difficult. Taking 
it as a whole, the exhibit was good. The workmanship, though not 
always of the highest order, was satisfactory, even when cheaper 
metals, of which liberal use was made, had been used in casting the 
figure. This firm exhibited two large pieces, on each side of the main 
court, which showed remarkable skill in easting metal. They were a 
“Centaur Carrying a Young Woman” and “An Ancient German 
Sliding Down the Alps on His Shield,” both by Begas. This last 
group especially presented great difficulties to the founder oil account 
oi high projections and undercut parts, which a cire-perdue mold 
would seem at first to be the only way to solve. The material was 
zinc, bronzed over. In the niche the sensational “Messenger from 
Marathon,” by Kruse, was conspicuous. A good representation of 
an ancient statue found in the Tiber, called “The Praying Boy,” was 
seen. A very good “Archer,” by Professor Uphus, was well finished. 
I here was also a line group, “ Rhinegold,” by Bernewitz, consisting of 
two Rhine daughters holding aloft a lump of tempting gold. Among 
the larger pieces “Spring,” by Stark, and a “Ropeskipper,” by 
Zadow, were noticed. The firm had on view the well-known group 

Rescued, by Briitt, representing an old sailor bringing a young 
woman bather out of the water. There was a sameness in the manner of 
finishing the work on exhibition, both as to color and chiseling, which 
made the average effect rather monotonous. The impression con¬ 
veyed was that the work was done conscientiously but not brilliantly. 
A number of small pieces, mostly reproductions from the antique, 
veie tieated. in a rather effective smooth, black manner. Among the 
best modern examples in this class was a “Bathing Girl,” by Eber- 
lein, conspicuous for a faithful expression of the first shock given by 
the contact of cold water with the feet. 

1 aul Stotz, of Stuttgart, occupied another dark niche, where his best 
pi eductions were seen in the half light not calculated to show them to 
good advantage. In this niche were placed the best pieces exhibited 
b,v this house, while an alcove under the gallery had been reserved 
loi moie common wares. There was a wide difference between the 
two exhibits, the one in the niche presenting pieces worthy of praise 
or design, workmanship, and choice of materials, while the other 

contained an assortment of showy art objects, so called, the most 
conspicuous quality of which was cheapness. In the niche a set of 
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altar candlesticks and a large baptismal font were conspicuous. The 
design was rather heavy, but the work on the gilt bronze was good. 
A well-studied three-quarter sized figure of an ‘‘Angel Bearing Palms” 
in light bronze was very well executed, its surface being conscien¬ 
tiously chiseled and finished throughout; two life-size bronze busts 
of a “ Faun ” and a “ Bacchante,” in which life and animation were 
broadly rendered in a satisfactory manner. In the alcove were placed 
a variety of objects, such as gas and oil lamps, candelabra, candle¬ 
sticks, inkstands, blotters, statuettes, etc. The lamps and cande¬ 
labra were made of majolica and varnished bronze, but bronze zinc 
replaced the real metal. The designs and workmanship were fair for 
such wares, which were undoubtedly meant for buyers whose fortune 
is limited and artistic taste not too critical. 

The Bavarian Bronze Factory, of Nuremberg, had a small exhibit 
of bronze busts and statuettes, mostly reductions from the antique or 
the renaissance. The work was carefully done. This firm also exhib¬ 
ited some small aluminum ornamental castings, for card receivers, 
trays, etc. 

Piraer and Franz, of Dresden, brought a, collection of small bronze 
animals. The metal was well treated, and some of the subjects, espe¬ 
cially the dogs, showed a good amount of life for the small size of the 
pieces. The chisel work was good. 

Professor Wiedeman, of Berlin, exhibited a well-fed “Judith Hold¬ 
ing the Head of Holofernes;" Kehr and Palm, of Nuremberg, had a 
careful reproduction of Vischer’s fine “Archer,” in the Nuremberg 
Museum, and Aloie Stehle, of Munich, sent a very good small cire- 
perdue statuette of a Japanese dancing girl. 

Cosmos Leyrer, of Munich, had a remarkable exhibition of small 
bronze objects, requiring great skill as well as artistic taste. There 
were dainty wreaths of palms and flowers made of assembled pieces 
requiring the greatest care in handling. “A W arrior,” scarcely 18 
inches high, was fully armed and equipped wit h detachable helmet and 
breastplate, under which a coat of mail was visible. The surface of 
the armor was finely engraved. A small relic or jewel holder was 
fitted with doors and compartments, requiring most accurate work¬ 
manship. The outside was finely engraved and inlaid. Personal 
ornaments, such as brooches, pins, etc., of carved and oxidized silver, 
showed artistic merit of the highest order. 

Arndt & Marcus, of Berlin, were easy leaders among the manu¬ 
facturers of ornamental articles in which metal played the most 
important part. This firm had a large and varied exhibit, consisting 
<‘iitireljr ol articles for household decorat ion, such as lamps and lamp 
stands, vases, candelabra, pedestals, card receivers, trays, caskets, 
inkstands, etc. The materials used were carefully chosen and spelter 
generally set aside. The workmanship was in all cases highly com¬ 
mendable. In all bronze work, as in slat uettes, receivers, etc., 1 he finish 
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was excellent, and silvered and gilt bronzes were treated in the most 

sat isfactory manner. The designs were most ly inspired by eighteenth 

century models, treated in the rather heavy man mu* which character¬ 

izes German adaptations of this style, but the compositions were 

always pleasing. Some ornamental lamp brackets were noticeable, 

and particularly a remarkable vase on a column pedestal ornamented 

with silvered and gilt bronze, the general effect of which was charming. 

Otto Shultz, of Berlin, made an excellent display of ornamental 

articles, in which majolica and varnished bronze entered largely. lie 

also had quite a variety of the usual house ornaments, such as stat¬ 

uettes, candelabra, card receivers, etc. The metal used was mostly 

zinc, but the surface was treated with so-much care and skill that the 

fact was overlooked. The designs were perhaps more likely to please 

popular taste than superfine critics, but the aim was evidently to 

produce not priceless artistic wares, but a good article at as low a 

price as possible. The effort was apparently successful, which is no 
mean praise for the firm. 

W. Queh 1, of Berlin, exhibited quite a number of clocks, candela¬ 

bra, candlesticks, and metal ornaments, mostly in the “bombe” 

style with ormolu ornaments. The designs were rathe]* meager and 

lacked the vigor which the style needs to make it quite acceptable. 

The work was very fair, t hough it was apparent that the desire to 

bring the price within certain limits had had a deleterious influence 
on the results. 

This last criticism may be applied to all the remaining exhibitors 

in this collective exhibit of ornamental ware. The metal work is 

thinned down to a limit which the eighteenth century styles they 

generally follow can not allow without serious detriment to the general 

appearance, idle designs lack st udy and the workmanship is at best 

only fair. Chisel work is neglected or entirely lacking; metal is 

simply cleaned, gilded, and varnished. The effort is entirely toward 

producing a commercial article having artistic pretensions, but within 
the reach of persons of moderate means. The solution of the prob¬ 

lem implies a neglect of some of the essentials in art, but not by any 
means entire failure. 

Among the exhibitors of these ornamental wares maybe mentioned 
Gustave Grebe, of Berlin, who exhibited some lamps and vases of 

majolica and gilt bronze. He also had electro silvered photograph 

and mirror frames, candlesticks, caskets, and other trinkets. Emil 
Kiohne, of Berlin, had quite a display of majolica and gilt bronze chim- 
1103 gai nitures in a thin Louis X \ style. The objects on view were good 

examples of what might he called commercial artistic manufacture. 
II. Wolf, and Peartree & Co., of Berlin, exhibited vases, candelabra, 

etc., of majolica and varnished bronze. C. Rakenius & Co., of 
Berlin, had an exhibit consisting of lamps and largely of statuettes 

and small animals cast in zinc and bronzed over in the ordinary 
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manner. Eisenwerke Gaggenau, of Gaggenau, lmd a very largo 

characteristic exliibit of factory-made ornamental objects. The wares 

were various. There were small animals, lamps, vases, flower stands, 

barometers, inkstands, card receivers, paper weights, etc., manu¬ 

factured in the cheapest manner and of the cheapest materials. The 

results, as far as'prices were concerned, were astonishing; from an 

artistic standpoint, they were appalling. But articles of this grade 

evidently fill a need and, on the whole, the firm is to be praised for the 

results achieved. 
Passing on now to a class of ornamental articles more essentially 

German, we find the exhibit of II. Seitz, of Munich, consisting of 

embossed and beaten copper vessels. There were large jardinieres 

and flower pots, basins and water pitchers, flagons and beer mugs, 

wall panels, trays, dishes, etc., of various shapes and adorned with 

pleasing embossed designs. Shapes and ornaments were inspired by 

the best models of old German art and were no less satisfactory than 

the workmanship, which was of a high order. The surface of the 

objects was treated in various manners so as to produce different 

colors, such as copper might assume by age or exposure. Everything 

about this exhibit was in perfect taste. 

T. Wiuhart, of Munich, had a similar exhibit, to which the same 
remarks apply in a measure. 

F. II. Kusterer, of Augsburg, ami Scheme and Midler, Dresden, had 
less important displays of the same sort of wares. 

T. C. Spinn, of Berlin, furnished gas and electric chandeliers for 

several room exhibits and for the chapel in the German Government 

house. The examples shown were well designed and conscientiously 

executed; they were plain evidence that tins firm had succeeded in 

raising the manufacture of gas fixtures to a high level. 

The remaining exhibitors to be noticed in this report were classified 

in group 96, elass 601. The number of pieces exhibited by each 

individual was limited, but they generally reached a high standard of 
excellence as artistic manufactures. Indeed, in some eases the results 
attained were purely artist ic. 

Joseph Wind, of Munich, had the two diminutive cire perdue figures 
of little girls, good in expression and well executed. 

fried Kuhne, of Munich, sent a small pair of figures, an “ Ineroy- 

able and Mervcilleuse,” rather hackneyed subjects, but carefully 
cast in cire perdue molds and well finished as to details. 

L. Bari Hot, of Berlin, had a number of very small figures remark¬ 

able for careful chisel work. The clever handicraft spent in finishing 
Ihcm was worthy of more interesting subjects. 

George Rasmussen, of Berlin, exhibited a collection of fine medal¬ 

lions, showing a thorough acquaintance with the art of metal chisel¬ 

ing. There was a particularly good head of Bismarck, with chased 
frame surrounding it. 
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Otto Rasmussen, of Berlin, eontribated a. lot of very good small 

animals in bronze. The finish both ns to chiseling and surface color¬ 

ing* were highly satisfactory, and the animals showed more life than 

usually found in such small objects. 

Otto Roll 1 off, of Berlin, had an exhibit of small ornamental pieces, 

such as candlesticks, inkstands, etc., of lapis lazuli and gilt bronze, 

silver drinking cups adorned with repousse designs, and some portraits 

in relief. The latter were the best part of the collection, the other 

pieces being very fair but somewhat coarsely chiseled. 

Adolf Thomas, of Berlin, had some nicely finished bronze pieces, 

the best among which was a large tray with hunting dogs chiseled in 

relief. 
In the niche, where the festival presents to Friedrich of Baden were 

placed, Fritz Siedle, of Karlsruhe, exhibited an exceedingly tine 

group, a pyramidal nautical conception with sea horses as a base, 

upon which are mounted a dolphin carrying a sea god, who in his 

turn carries aloft a nautilus shell. This is a most graceful composi¬ 

tion, full of artistic spirit from base to top. The treatment of metal, 

silver, and gilt is remarkably good; it is the work of a true artist. 

In the same niche we find a bronze panel of Gotz and Mayer, the 

subject of which is a medallion of Friedrich of Baden surrounded by 

appropriate emblems. In design and execution this work is remark¬ 

able, and must take rank among the finest, pieces of the sort in the 

manufactures building. 
Italy was represented by a number of her best bronze founders, 

whose exhibits were largely made up of reproductions from the antique 

and the Renaissance periods. These copies were somewhat coarse 

in execution, probably to conform more closely to the original old 

bronzes; but in some instances the same models were scraped and 

polished till the life and meaning of the original were entirety lost. 

Some modern works were shown, but they were generally of little 

importance, consisting mainly of genre subjects taken from paintings, 
a practice that can never result in anything entirely satisfactory troni 

an artistic standpoint. Sculpture should not take its inspiration 

at second hand. The workmanship in these subjects was careful, but 

it is clear that in the treatment of bronze surfaces, both as to patinas 

and chiseling, the Italian founders are not extending the field of their 

efforts. They have fallen into certain habits of manipulation from 
which they do not seem to vary. 

Antonio Pandiani, of Milan, had a large exhibit of bronzes, con¬ 

sisting mostly of reproductions from the Renaissance period. The 

pieces were faithful and conscientious copies, and carefully repro¬ 
duced the color and finish of the originals. Among the many pieces 

maybe mentioned two “ Davids,” one by Verocchio, the other by 

Donatello; two sets of large candelabra from Pavia; a large vase 
from the Vatican; two chandeliers from the Farnese Gallery; a 
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collection of alto relievos after Donatello and ot hers, and some minor 
objects after Cellini. The firm presented many examples of modern 
work, a few having been made expressly for the Columbian Exposition, 
among which were the ever-recurring bust of Columbus, two sulver 
euppe “Sport,” a group representing an episode of the siege of Lille, 
a series of alto-rilievos of “Music” and “A Happy Family,” and two 
good candelabra for electric light. Among the older works were 
found a quantity of groups and statuettes taken mostly from well- 
known paintings. The result was not always satisfactory, as in most 
cases artistic expression had been sacrificed to trivial details of dress, 
which require more dexterity of hand than real taste. This was spe¬ 
cially the case when silver was employed for surface finish. It served 
only to emphasize the faults of the composition. There were, how¬ 
ever, some good pieces among the quantity. The following deserve 
mention: “Napoleon at the Bridge of Arcole,” five statuettes in 
Direetoire costumes, a “ Merveilleuse at the Balcony.” The best 
groups modeled from paintings were “ The Queen’s Ladies of Honor,” 
after Belli; “The Venetian Secret,” after Favretto; “SoSoon Gone,” 
after Netzmacher; “The Old Fisherman,” after Gelli. 

A. Nelli, of Rome, well known for his reproduction of ancient 
statuary, sent good samples of his handicraft. Just outside of the 
Italian section were several large bronze statues, among others a 
tiesar Augustus and a few gladiators, which gave a good idea of the 
work done bvtlie firm. For economical reasons *tlie statues were east 
in several pieces well joined together. This is current commercial 
work, purely decorative, no attempt being made to produce new 
effects in surface treatment. The exhibition inside of the section 
included smaller reproductions and a few original pieces. The latter 
consisted of a few small cire perdue groups, of which little more can 
be said than that they were successfully cast. The former included 
reductions of many of the usual antique subjects, such as the “Thorn 
Extractor,” “The Vatican Mercury,” “Apollo Belvedere,” “The Milo 
Venus,” etc. The patinas were varied and constantly satisfactory, 
but in most cases the chiseling was overdone and the pieces too 
smooth and lifeless. There were also several fair candelabra in light 
and dark bronze where the chisel work was done more intelligently. 

B. Bosehetti, of Rome, had various reproductions from the antique, 
as well as vases, candelabra, etc. The gilt-bronze work in the deco¬ 
rative pieces was done with a light and pleasing touch. The larger 
pieces of statuary, usually in highly polished light bronze, were too 
smooth to reflect much life. The best among them were “Julius 
Cfcsar,” “A Mercury,” and “Apollo Belvedere.” A modern work by 
Bosehetti, the ever-present “Bather,” was fair. 

F. Ac G. Bottacini, of Venice, had an exhibit of the same character. 
A low relief head of a Madonna in gilt bronze was noticeable for the 
delicacy of the chisel work. 
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Bartholomeo Muzio & Co., of Genoa, Had on exhibition several 
examples of cire perdue castings finely executed. The most impor¬ 

tant was “Piping Faun,” a rather spirited piece, although the pose 
of the figure lacked originality. An assortment of good flowers, 
wreaths, and branches completed the exhibit. 

Oreste Bartoloni, of Rome, had a collection of small objects, mostly 
copies of the antique, stat-uettes, Roman lamps, and perfumed hom¬ 
ers. The best reproduction was a reduction of Cellini’s “Perseus.” 
The green patina, Pompeian, so called, was used throughout. 

G. Testori, of Turin, brought small bronze objects, such as cande¬ 
labra, picture and mirror frames, caskets, small animals, etc. The 
workmanship was good for that class of commercial wares. 

Frederico Layet, of Venice, exhibited a large bust of King Hum¬ 
bert. It was a very good piece of bronze casting, t he surface finish 
being carefully done and the very dark green patina quite effective. 

Russia sustained her reputation as a producer of art bronzes by 
sending a well-chosen collection of her small groups, representing life 
in Russia and its frontier countries. It is too late to offer a criticism 
or even a description ol‘ these remarkable creations of Russian artists 
in their special field. Their best pieces have become classic and are 
familiar to all; it might even be said that they have done yeoman’s 
service long enough and are becoming slightly monotonous. Another 
Lanceray is needed to give a new impulse to an art* which now seems to 
halt on its way onward. 

N. Stange, of St. Petersburg, exhibited a large portion of the famous 
Lanceray collection of small bronzes. All the best pieces were to be 
seen, and it was pleasant to note that, although the master has long 
been dead, his works were reproduced in such a sat isfactory manner. 
Among the best groups the following were noted: “The Arab Fan¬ 
tasia,” “Sviotoslaw Arranging his Troops,” “The Cossack’s Fare¬ 
well,” “The Cossack Standard Bearer,” “The Epic Warrior,” “The 
Sleighing Party,” “After the Battle,” a riderless horse; “A Georgian 

Caracoling,” and many others. 
C. F. Woerffel, of St. Petersburg, had a large display of small 

bronze groups, depicting Russian manners and animals which the 
artists had successfully imbued with an amount of life quite v onder- 
ful, if we consider the size of the objects. There was a breadth of 
interpretation which raised them out of the mere ornamental class to 
a high plane ot artistic value. Bears, dogs, wolves, oxen were used 
as models, as well as horses. Among these many groups the follow¬ 
ing were noticeable: “A Wolf Hound and Fox,” “A Running Dog 
and Hare,” “A Bull,” by A. Ober; “Wolf Hounds Catching a Wolf 
with Hunter Following on Horseback,” “A Group of Bears,” by Lib- 
erich; “A Woman Riding on an Ox Cart with Man Leading Oxen,” 
by Posen. Among the larger pieces was “Cupid and Pscyhe,” by 
Professor Laveretzi, a graceful composition, well executed in bronze. 



WOBLD'8 COLUMBIAN EXPOSITION, 1893. 109 

A fact noticeable in the small bronzes is that they are scarcely 
retouched by the chisel; the metal runs freely and conies out of the 
mold showing all the details. In addition to these art bronzes, the 
firm exhibited some very good decorative bronzes for candelabra, 
vases, and mountings for tables, and other objects made of semi¬ 
precious stones, like lapis lazuli, jasper, jade, malachite, etc. The 
designs were rather heavy, but displayed considerable individuality. 
The workmanship on all gilded bronzes was highly meritorious and 
showed that the firm aimed higher than at mere commercial product ion. 

31. I. Mikeshin, of St. Petersburg, exhibited a small model of the 
Monument to Catherine in St. Petersburg. The reduction was done 
with care, and the finish was perfect. 

Belgium had but one exhibitor in this group, La Compagnie des 
Bronzes, of Brussels, who sent a few interesting pieces. They were 
all cast in circ perdue molds and showed a thorough knowledge of the 
bronze founder’s art. The “piece de resistance” from the artificer’s 
standpoint was a large vase said to bo in Japanese style, though this 
would be true only if Japanese stood for nondescript. It was a most 
difficult piece to cast, owing to high and t hin projecting parts and the 
intricacy of such things as the handles, for instance. The surface 
was finished with patinas of many colors, rather dull in effect. This 
vase was a “tour de force” pure and simple and, as such, quite 
remarkable. Far more interesting were the few wreaths of leaves 
and flowers, firm in design, yet delicate in general effect. A large 
and rather theatrical “Leonidas” was given a place of honor, and 
Carrier-Belleuse’s group of “Innocence” was conspicuous. This last 
group, in the artist’s usual manner, was perhaps a little too harshly 
treated to suit the subject and style. 

Sweden had but a few exhibitors in this group, but one of them, 
II. C. Norrsfcrom, of Stockholm, made a remarkable display of artist ic 
furniture in which niello work and engraved steel held an important 
place. There were cabinets and tables and also vases and shields, 
mostly in the renaissance st yle. The panels were of steel, embellished 
with vigorous designs engraved in a masterly way. Every piece on 
exhibition betrayed that the maker was an artist possessing taste and 
skill of the highest order. 

The Ihisgvarna Arms Company, of Jonkiping, exhibited facsimiles 
of ancient armors, and Berhardt Beskow, of Gothenburg, hail a very 
large but not particularly interesting steel shield, around which 
various historical scenes were engraved. 

In the Denmark section the most interesting exhibit in 1 lie class 
was that of a woman, Miss Dagmar Birk, of Copenhagen. It con¬ 
sisted of engraved copper ware. Although all the objects were mere 
household utensils, such as dishes, trays, waterpots, candlesticks, 
etc., the strictly correct Norse spirit with which the designs were 
imbued raised them almost, it not quite, to the level of art produe- 
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turns. The shapes were Scandinavian and nothing else, and the 
engraved borders and centers showed how interesting the Norse dec¬ 
orative mot ifs become in clever hands. 

Lauritz Rasmussen, of Copenhagen, exhibited a few art bronzes of 
no great value. A “Panther Hunter” by Jerichau, and a medallion 
of II. S. Andersen, were the most conspicuous pieces. 

Mexico sent a few unimportant pieces exhibited by the Mexican 
Artistic Foundry, of Mexico, and F. Carmendente, of the same place, 

a circ perdue leaf crown. 
The Argentine Republic had but one exhibitor, Santiago Lauer, of 

Buenos Ayres, but his work was a surprise. He had two rather large 
animal groups, and a group of heads, “ A Tribe Chief and his Dying 
Bride,” which, for treatment and finish, should be placed on a level 
wit h some of the best pieces in the manufactures building. It was 
evident that this exhibitor had carefully followed the example given 

by the French bronze founders. 
The Ottoman Empire had a representative in the manufactures 

building in the firm of G. A. Oondsi and A. Andalaft, of Constanti¬ 
nople and Damascus. They exhibited an assortment of brass work, 
consisting of vases, frays, coffeepots, bowls, etc., engraved in the 
usual Eastern style. Some pieces were enameled in a rather dull and 
monotonous Eastern manner. The most interesting pieces were the 
mosque and house lamps of pierced brass. The firm exhibited some 
“ancient articles,” which gave the impression that the workmen who 
made them were quite alive yet. 

From India came an assortment of the well-known Benares and 
Cashmere brass work. This is well known for its original designs 
and rough workmanship. Some silver repousse pieces were better 
finished. 

Arseshir and Byramji, of Bombay, had both brass and silver work, 
and F. P. Bhumgara & Co., of the same place, had a large collection 
of the various kinds of brass goods that India produces commercially* 

The Siamese Government sent a very interesting, though small, 
collection of brass and silver art ware. Although the designs breathed 

the same Indian spirit, there was a certain amount of originality in 
the articles on view, and specially more care taken in the execution 

than is usually found in Eastern works. 
Minor contributions were sent from Mysore and Ceylon. 
In spite of many abstentions, the United States exhibit was of such 

a character as to give a very adequate idea of the progress the art 
has made, and to clearly indicate wherein the manufacturers’ efforts 
have been more successful. As might be expected from a nation so 
thoroughly well supplied with mechanical appliances, we find that, 
large masses are successfully handled, and that monumental statues 
are produced which, from the bronze founders’ standpoint, are thor¬ 
oughly satisfactory. The impetus given to this kind of work by the 
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erection of soldiers’ monuments all over the land, as well as a mania 
for the indiscriminate commemoration of private individuals in 
enduring metal, has compelled the training of a body of men whose 
skill can not be denied. It is not their fault that their works at times 
cause the beholder to regret that so much blue, sky should be 
obstructed by such unsightly struct ures. The bronze founder is not 
responsible. The misdemeanor, in most eases, is the act of local art 
committees, t he members of which, it is hoped, have seized t he oppor¬ 
tunity to visit the Columbian Exposition, and have profited thereby 
to the exteid of realizing that, in order to build a successful monu¬ 
ment, it is not sufficient to raise the money, but that a part of that 
money should go toward paying experts in art who know the differ¬ 
ence between a “graven image” and a statue. Fortunately, the old 
spirit is fast dying out and rapid strides are made toward a better 
order of things, when a blending of technical and artist ic skill will 
be the rule. The putting together of large works has been carried 
to a greater perfection than the finishing of small art bronzes. Praise¬ 
worthy advance has been made in that direction, but the art, owing 
to its peculiar requirements, is slow of development. It can not be 
transplanted bodily or forced like a lmt house plant. Each shop must 
have its traditions, the men must be trained from childhood, and, 
above all, the direction must 1m? in the hands of a man, not a mere 
dilettante, hut one acquainted wit h every trick of the t rade. In view 
of the difficulties that stand in t he way of success, the results achieved 
are remarkably good, and although there is no evidence that the 
regular manufacture on a line similar to that of the best French 
and Austrian houses has been developed, the advance in that direc¬ 
tion proves that great progress is being made. The manufacture of 
electroplated zinc statuettes and decorative pieces has been greatly 
developed. Unfortunately, the high price of skilled and artistic 
labor prevents the American manufacturers from putting upon these 
wares the same amount of work as found in some French and Ger¬ 
man articles. When the seams have been carefully ground away and 
the piece rubbed smooth after being bronzed or silvered, it is ready 
for the market. The articles are glaringly smooth and shiny, but the 
price is within the reach of moderate persons, which fact gives it a 
“raison d’etre.” The most unfortunate part of this industry is the 
ruthless pirating of models. Nothing is sacred for the zinc statuette 
manufacturer. lie roams through the prolific fields of European pro¬ 
duction and returns loaded with booty. The original “borrower” 
does not. however, remain long in single possession of his easily 
acquired property. No sooner has he put his reproductions on the 
market than a rival places the same model on sale. A cut in prices 
results, which finally leads to a lowering in the standard of work¬ 
manship. This state of things is not due to the manufacturer; the 
best of them deplore the conditions under which they work—condi- 
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tions which necessarily oppose and retard progress, while they render 
the business precarious. The fault lies in the lack of effective inter¬ 

national laws regulating artistic property. If absolute property in a 
model could be secured, the incentive to work well would exist; but 
as this can not be done now, the results are unsatisfactory. Lighting 
appliances for gas, electricity, etc., which in foreign exhibits were 
placed in this group and class, were gathered in group 114 for the 
United States. 

The Gorham Manufacturing Company, of New York, presented a 
collection of bronzes which showed in a marked degree the advance 
made toward artistic treatment of metal in the United States. This 
firm has evidently entered the field with a view to emulate the fore¬ 
most European manufacturers, and, although it can not be truthfully 
said that the work was equal to the best, it is no exaggeration to say 
that it was better than a great deal found in the foreign sections. 
The chisel work was done intelligently and the general effect was 
artistic in a high degree. Among the pieces worthy of mention we 
find: “The Expulsion of Adam and Eve from Eden,” in relief, a line 
composition, by J. Massey Rhind, was well rendered in bronze; a bust 
of William E. Gladstone, by J. Massey Rhind, a difficult subject well 
handled; a bust of Cardinal Manning and one of Cardinal Newman, 
by M. Raggi, both good and carefully treated with the chisel; two 
strong heads of “Sachems,” in panel, by F. A. Heller and F. Kolil- 
hagen; a “Crucifixion,” by II. II. Kitson, primitive in style and cor¬ 
respondingly interpreted in bronze. The most observed piece was a 
life-size silver statue of “Columbus,” by Bartholdi. In general effect 
it was rather theatrical and can scarcely be ranked among the best by 
the same sculptor. The statue was successfully cast, although the 
manner of finish adopted—a uniform scattering of oxidized spots— 
made it a little monotonous in appearance. 

Maurice J. Power, of New York, had a large and fine display of 
bronzes, showing a thoroughly practical knowledge of the business in 
hand. That some of the models were not altogether satisfactory from 
an artistic standpoint was not the founder’s fault,, who impartially 

,employed his skill in the execution of the various compositions he 
was called upon to interpret. It must be said, however, that the 
greater portion of the models were well chosen and particularly inter¬ 
esting for the wide range of subjects they represented. There were 
large figures and small ones, medallions, reliefs, etc., simple and intri¬ 
cate, showing the great variety of work the founder is capable of 
turning out and the ease with which difficulties are conquered. It is 
evident that the founder is equally clever in large and small work. 
Monumental work in this exhibit was represented byT a statue of an 
“Infantry Soldier,” by David Richards, very fair from an artistic 
standpoint, and “Angels with Extended Wings,” by C. Bubrel. 
these statues, which presented some technical difficulties, were well 
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executed and finished in a manner adequate to the subject in hand. 
Several smaller figures were shown, such as a “Praying Female Fig¬ 
ure ” a stock subject, by C. Bubrel; a good statuette of a “Confederate 
Soldier,” by David Richards; an equestrian statuette of “Sheridan,” 
a rather difficult piece nicely interpreted. Among the busts and 
heads were found two busts of “ Washington,” one from the life cast 
made by Houdon, the other by O’Donovan, a replica of the upper part 
of the statue of Washington at Newburg. These busts were artisti¬ 
cally finished, as well as two heads by C. Bubrel, a “Madonna” and 
a “ Christ,” and a “Cupid,” by Theodore Bauer. Conspicuous among 
the reliefs were two large subjects, the “ Entombment ” and “A Descent 
of the Cross,” from French models of the seventeenth century. A set 
of four high reliefs, by Theodore Bauer, more noticeable for the diffi¬ 
culties offered in casting than for artistic modeling, represented the 
career of a Union soldier—“The Departure,” “The Action,” “The 
Wounded Prisoner,” and the “Grave.” “Bacchus on the Tiger” and 
various emblems were among the relief work on view. A large cruci¬ 
fix, from a model found in the Louvre, and a rather original ornate 
door knocker, by Bauer, close the list of the most noticeable pieces 
found in this exhibit. 

The American Bronze Company, of Chicago, was a prolific exhibitor 
of American bronzes at the Columbian Exposition. It clearly demon¬ 
strated not only its ability to execute monumental work in a thor¬ 
oughly satisfactory manner, but also its skill in casting difficult pieces 
and on finishing them in a way that left little to desire. A large 
number of fine examples were in view in the manufactures building, 
the best of them being easily the “ David ” of George T. Brewster. 
The figure, though not frankly original, was fine and well poised, and 
the founders had finished it in a way that showed how closely they 
follow their most successful European rivals. Examples of fine cast¬ 
ing and finishing were found in a plaque of “ Gambetta ” and another of 
“Carpeau’s Mother,” modeled by Carpeau. A reduction of (lie group 
called “A Mortar Practice,” by Levy T. Scofield, showed careful 
workmanship. Several life-size busts and a statue, that of Judge 
Knickerbocker, by L. W. Volk, were exhibited. The work on these 
was good, excepting in one case, that of a bust where the diagonal 
cloth and silk facings of the coat, as well as the newly laundried shirt 
front, were realistically reproduced. It was less a “tourde force” 
than a freak. The company exhibited several models of large monu¬ 
ments erected at various times, among others the queer colossal 
“Columbus,” given by the World’s Columbian Exposition to the city 
of Chicago, and a much better “Lincoln,” by L. W. Volk, erected at 
Rochester, N. Y. The original models of Lincoln’s face and hands, 
taken from life, by L. W. Volk, were on view in a case. Other exam¬ 

ples of this company’s skill in casting large work were found on the 
Ohio monument, in front of the Ohio State building, where the statue 
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of “Secretary Stanton” and “Salmon P. Chase,” by LevyT. Scofield 
were placed, and in the Illinois State building, where the “General 
Shields” of L. W. Volk had been erected. A smoothly finished bronze 
medallion of Mrs. Potter Palmer, by Mrs. Ella Rankin Copp, was 
found in the woman’s building. Of all the productions of the Ameri¬ 
can Bronze Company, the one which was seen the most, on account of 
the wide advertising it received, was the silver statue of “Justice,” 
exhibited in the Montana mining section. The statue, by R. 11. Park, 
which was said to have been modeled from a prize-beauty actress, 
added nothing to the sculptor’s laurels, but was successfully cast and 
sufficiently well finished by the company. 

The Monumental Bronze Company, of Bridgeport, Conn., and the 
Western White Bronze Company, of Des Moines, Iowa, had a joint 
exhibit of what they termed “ white bronze.” In reality the material 
was zinc, pure and simple, the surface of which had been treated so 
as to resemble gray granite. The greater part of the exhibit consisted 
of cemetery monuments of the stereotyped style and in close imita¬ 
tion of granite. The usual angel pointing upward was found there, 
as well as various trite funeral symbols; also samples of soldiers’ 
monuments, medallions, busts, panels, etc. Unfortunately the nature 
of the material under treatment had been disregarded, so that the 
objects were meaningless. The color, a uniform dull, lifeless gray, 
added to the general lack of expression. Regarded merely as manu¬ 
factured articles, these objects deserve no small amount of praise; 
they in no way resembled the usual thin and fragile zinc casting. 
The metal has been used generously, the corners reinforced, and the 
various parts put together with the evident effort to turn out a first- 
class job. To that extent the manufacturers are entitled to much 
credit. The surface was subjected to a sand blast and acquired in 
the process an outward structure resembling a close-grained stone. 
It is claimed that the surface remains unaltered. 

If the small portion of the Tiffany Glass and Decorating Company’s 
exhibit which properly belongs to the class under discussion had 
alone been on view, it would have sufficed to place the producers in 
the front rank of decorative artists. Originality is the keynote, and 
it extends not only to the designs which, though drawing inspiration 
from the past, are adapted to present needs with rare intelligence, but 
also to the methods of manufacture by which metal is used in con¬ 
junction with other substances in a manner at once original and 
effective. It is not used as the main member in the composition of 
decorative articles, but as an ornamental framework. In general, 
a filigree made of soft metal wires braided or woven, rope-like, and 
gilded or silvered, forms the frame or bony structure of the object, 
into which are set pieces of colored glass or precious and semipre¬ 
cious stones, or even simple river pebbles. These elements are so 
artistically blended that the effect is strikingly novel and satisfactory. 
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The canonical candlesticks and the Altar Cross exhibited in the 
chapel are good examples of this kind of work and of the splendor 
which can be expressed by comparatively simple modes of manufac¬ 
ture. The top of the Baptismal Font was of the same nature, but 
the highest expression of this effective way of treating filigree work 
was found in the Sanctuary Lamp designed by J. A. Ilolzer. It was 
a wonderful achievement from any standpoint it may be viewed, 
artistically and technically. Two table lamps of glass and metal, 
one Byzantine in feeling, of dark-brown glass and metal, and the other 
Empire style, of mother-of-pearl glass and gilt metal, wore remarkable 
as effective adaptations of those styles to modern requirements. The 
crown-shaped wall lamps in the dark room must also be mentioned as 
irems in the same line of artistic manufacture. An electrolier designed 
by Louis C. Tiffany was strikingly new in its conception. It was a 
conventionalized buncli of lilies made of filigree work and mother-of- 
pearl. The artist admirably succeeded in producing an original cre¬ 
ation of the highest artistic value for a most practical use. 

The exhibit of the Nicholas Muller Art Bronze Company consisted 
of decorative pieces made of electroplated zinc to imitate bronze, 
copper, silver, etc. There was a large variety of models, including 
stat uettes, animals, lamps, fancy clock stands, etc. The models were 
mostly from European origin and the original spirit had been pretty 
nearly obliterated in the process of reproduction, but this branch of 
industry makes no claims to a high-art standard. The wares are 
strictly articles of commerce, and it. is sufficient that they be manufac¬ 
tured with a certain degree of care to satisfy the purchaser. This 
company evidently aimed at doing as well as a not too scrupulous 
competition will let them. The workmanship is good, the various 
manners of finishing bronze are well imitated, and the desire to pro¬ 
duce a conscientiously done article is evident throughout. 

The Ansonia Clock Company had a variety of clocks, adorned with 
groups and statuettes, the whole in zinc, finished in imitation of 
bronze. The work was well done, though the natural sequence of 
things had been sadly interfered with in many cases by the rearrangor, 
who, when it suited his purpose, never hesitated in splitting a group 
in two. Lovers who originally stood ent wined were unceremoniously 
separated and made to stand disconsolate and-alone at the opposite 
ends of a mantelpiece or with a clock dial between them. It must be 
said, however, that, whatever sins were committed from an artistic 
standpoint, the work of finishing was done very carefully. 
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BRONZES IN THE JAPANESE SECTION. 

By Miss Emily Crawford. 

The manufacture and use of bronze seems to have been known from 
the earliest times. It was used for implements of agriculture or war- 
fare; fastenings foi the blocks of stone in the ancient Greek and 
Roman buildings were made of bronze; Etruscan tripods, mirrors, 
etc., were made of bronze; Egyptian the same; in fact, however far 
A\e may go back in the history of the ages we find bronze employed 
both for articles of use and for the foundation of ornament, as rings, 
bracelets, etc. 

Maxwell Soinei villo relates how lie was present while some peasants 
of the Campagnia (Italy) were clearing the surface of a field filled 
with deeply grounded roots and aged trunks of olive trees, whose 
myriad lines of circling demarcation declared the cycles that had 
Passed during their growth. In extracting the nethermost roots of 
ono tree that had stood t here seven hundred years (according to its 
girth) they came upon some slabs or terra-cotta tiles laid carefully 
together, forming a subterranean trough or chest. When the upper 
tiles were carefully removed various vessels with rude mythological 
drawings on them were found, and a vase, a mirror, and rings, all of 

bronze, were discovered, witli gems of paste and sard embedded in 
their rust and patina. “I held in my hand,” he says, “one broken 
brick which at its fracture disclosed an imprisoned piece of bronze. 
By breaking with care the hard terra cotta I removed therefrom a 
common ring with a graven intaglio. It was probably lost from the 
hand of the ancient molder as lie formed the brick, and so went into 
the kiln to be locked away by fire until the day when I brought it 
again to light.” 

I he largest work ever undertaken in bronze was the famous Colos¬ 
sus of Rhodes, one of the seven wonders of the world, made 200 B. C., 
and which took twelve years in the making. This statue was 100 feet 
high, and was so placed on two moles at the mouth of the harbor that 
a vessel could pass between its feet. It was made in two parts, half 
at Samos, half at Epherus, then brought together. It only stood sixty- 
six years, when an earthquake overthrew it. It was finally destroyed 
by the Saracens in 672 A. D. This great statue may be taken as the 
direct ancestor of all the bronze figures now produced in immense 
quantities and in all qualities of metal. * 

In the Japanese section there is a reproduction of their earliest 
known specimen of artistic work in bronze, a “ Stork Carrying a 

no 



120 REPORT OF COMMITTEE ON AWARDS. 

Branch of Pine.” The original was made three hundred years ago 
by one Ivanchi. This present reproduction is made by his eleventh 
descendant, also a Kanchi. 

There are several reproductions of ancient bronzes. The life-sized 
figure of a boy staggering along with a fish as large as himself in his 
arms is one. II. represents some episode in the life of “Kintoki,” 
who afterwards became a famous warrior. The figure of the great 
chancellor “ Taken ouch i,” with the baby emperor “Ojin” in his arms. 
The figure of a lady in ancient court dress. These and similar repro¬ 
ductions are interesting to the historical student, while the splendid 
modern groups, such as the “long-tailed rooster on plum tree, with 
lien and chickens at foot,” by Otake Norikuni, of Tokio; the great 
screen, “Dragons in a Cloud over Water,” and the “Fish Rising,” by 
Ishii, in the Tokio exhibit, manufactures building, show what per¬ 
fection they have now attained in the manufacture and casting of 
bronze. 

The Japanese are unrivaled in the production of “patina,” hut 
beyond that they have evolved a subtle beauty from the treatment of 
the different tones and colors of metals, a nicety of adjustment of 
color 1o the “sentiment” of the design, and above all a knowledge 
of proportion and line that elevates their work into quite a different 
rank to the ornamental bronze of any other nation. The great green¬ 
ish jar, with a few simple curving lines which, few and simple as they 
are, make you feel the swirl of the water they represent, with here a 
fish disappearing in the current and there another one rising to catch 
some winged insect hovering above him, is an instance of a whole 
poem struck off at once and preserved for future ages in nearly 
unperishable form. 

There is a great eagle, by Okazaki Sessei, in the art gallery. The 
massiveness and strength of the creature, his watchful pose with 
wings extended, ready to start the moment the prey comes in sight, 
the perfect finish of the feathers and curves of the wings, the “fit¬ 
ness of the whole thing, make this eagle verily the “king of birds.” 
the eagle symbolizes strength to the Japanese and is a very favorite 
subject with them. There are many, all different and all good, 
among their bronzes. The great “$10,000” eagle, by Saito, is an 
object that attracts the public greatly. They marvel at the patience 
that could work out its three thousand feathers, the hardness of the 
ground requiring a new tool every few strokes. 

The tea-colored bronzes (vases, bowls, etc.), inlaid with other 
metals, gold, silver “shibuichi” and black “sliakudo” in high relief, 
01 in low relief, or in fiat inlay, sometimes all in one style, sometimes 
in mingled styles, as in the beautiful vases where on a tea-colored 
ground twines an ivy in “shibuichi” and black in low relief, and at 
the base bloom golden chrysanthemums in flat inlay. 

Another very valuable pair of bronze jars have a curious design. 
sort of wrapping tied with a golden cord holds some exquisite elirys- 
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anthem unis of gold and silver and a line red “ hi irokano,” which means 

“the red copper by the chemical action,” around the bowl of the jar, 

while the neck of it, over the flowers, is of a roughened bronze, ap¬ 

parently discolored by age, but of a very cunningly harmonized 

“patina” that gives the exquisite work on the flowers the highest 

distinction. These jars are the work of S. Ohaslii, of Takaoka. 

A very magnificent jar of steely bronze has the bowl portion in 

“Sukashi-bori” or openwork, produced by the ground being entirely 

cut away, leaving the design (a very fine one of dragons, etc.) to form 

the bowl. The neck of this vase is engraved in a geometrical pattern 

very finely inlaid in “shibuichi” (a kind of silver), and by its regu¬ 

larity and severity of line if makes a grand finish to the object, 

subduing what would be too rich a design if allowed to cover the 

whole of the vase. This is a good instance of the wonderfully refined 

taste of the Japanese. They are seldom guilty of “overloading.” 

When they arc it is never for themselves, but designed to satisfy the 

nonartistie notions of the Western nations. 

To the archaeologist, the reproduction of the antiques are, perhaps, 

the most interesting, such as the great lanterns with the clouds of 

smoke curling out of their pierced rims; or the “ Incenso Ships,” or 

the great incense burners, which with their stands may represent a 

whole “ myth.” The groups of long-departed statesmen or warriors 

or ladies who played their part on the world’s stage long ago. The 

lover of nature finds unending delight in the naturalistic rendering of 

thebirds, beasts, and fishes, and the accuracy of observation shown in 

the “ placing” of each. The artist is amazed at the pieturesqueness 

of the effects; the metallurgist, surprised at the uses to which alloys 

are put. Every kind of art and science has been brought to bear on 

the production of these exquisite works. To the Japanese belongs 

the glory of carrying up to a higher plat form a very noble metal—one 

whose beginning is lost in the mist of ages, and whose potentialities 

seem to be awaiting furt her development from their hands. No other 

country has shown the art ist ic apt itude—indeed, all other nat ions are 

merely repeating, more or less successfully, the ideas of the bronze 

workers of long ago, without by any means reaching their grandeur. 

Where will you find to-day any figures like those of the two Dukes 

in the “Medici” chapel in Florence, or gates like the “ Baptisteria” 

gates made by Lorenzo Ghiberti, in the same city? Somehow the rela¬ 

tion between the metal and the subject is missed, and a vast labor is 

expended, while the results still remain unsatisfactory. 

Japan Is represented by six companies here. Wit h one exception 

they all send bronzes, the total amount of pieces, largo and small, 

being nearly three thousand, and no two are exactly alike. It is a 

splendid exhibit, and from its immense variety it is almost impossible 

to decide what one likes really best, where all are so good in work¬ 

manship, so interesting in detail, and so beautiful in form, design, 
and color. 
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COLLECTIVE EXHIBIT OF THE BUREAU OF THE AMERICAN 
REPUBLICS. 

By Thomas Wilson. 

1. 

The Bureau of the American Republics is an institution maintained 

at Washington by the nineteen independent nations of the American 

continent. It was established upon the recommendation of the Inter¬ 

national American Conference, for the purpose of making known, 

particularly to the people of the United States, the resources, indus¬ 

tries, progress, and commercial advantages of the Republics of Mexico, 

Central and South America. Its headquarters are at Washing¬ 

ton, I). C., and its originator and first director was William Eleroy 

Curtis, who planned and carried out the present exhibit under the 

auspices of the Department of State. The exhibit was located in the 

eastern gallery of the United States Government building and con¬ 

sisted of maps, charts, pictures, sketches, photographs, etc., illustrat¬ 

ing the various industries of these countries, and showing the cities, 

towns, monuments, portraits of the more distinguished individuals, 

types of the natives, costumes, and in every way illustrating the 

manner of life and condition of the people. The countries repre¬ 

sented and the number of specimens belonging to their exhibits, 
are as follows: 

The Republic of Mexico had 1 SB specimens, as follows: 

1. President Diaz, of Mexico, in full military dress. 
2. Custom-house at Vera Cruz, Mexico. 
3. View of Vera Cruz, Mexico. 
4. Citadel of San Juan de Ullua, Vera Cruz, Mexico. 
5. San Juan de Ullua. Fortress at the harbor of Vera Cruz, Mexico. 
6. Municipal building, Vera Cruz, Mexico. 
7. Custom-house at Vera Cruz, Mexico. 
8. Carts at a sugar mill of Vera Cruz, Mexico. 
9. Hacienda, near Vera Cruz, Mexico. 

10. Indian hut, near Vera Cruz, Mexico. 
11. Indian women making tortillas. 
13. View of volcano of Orizaba, Mexico. 
14. Great mountains of America. Volcano Orizaba, Mexico. 
15. Hotel and street in Orizaba, Mexico. 
16. Church of San Jose de la Gracia, Orizaba, Mexico. 
17. Husking coffee, Vera Cruz, Mexico. 
18. Husking coffee in Vera Cruz, Mexico. 

125 
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19. Mexican band. 

20. Pulque plant, or Maguey (Agave Americana). 

21. Maguey, or pulque plant, in flower. 

22. A. glass of pulque, Mexico. 

23. Fagade of cathedral at Puebla, Mexico. 

24. Group of Mexican newsboys at play. 

25. Huts and date palms in Mexico. 

20. Old churc h in the Indian village of Ixtacalco, Mexico. 

27. Rancho de la Canada, valley of Mexico. 

28. View of cathedral at Puebla, Mexico. 

29. Ancient town of Cholula, Mexico. 

30. Toltec pyramid of Cholula, Mexico. 

31. Mexican framers. 

32. Mexican caballero. 

33. Mexican housewives. 

34. The coining generation in Mexico. 

35. Specimens of organ cactus, State of Puebla, Mexico. 

30. Palacio Federal, City of Mexico. 

37. Mexican porker. 

38. Mexican housekeeper. 

39. Group of Mexican children. 

40. Cathedral in City of Mexico. 

41. Cathedral of Mexico. 

42. Cathedral in City of Mexico. 

43. Plaza mayor and cathedral, City of Mexico. 

41. Plaza and church of Santo Domingo, Mexico. Scene of the ancient in uisi- 
tion. 

45. Garden in the valley of Mexico. 

46. Young Mexican nurse. 

47. Young Ganymede in Mexico. 
48. Water carrier, Mexico. 

49. Traveling basket maker. 

50. Package express in Mexico. 

51. Statue of the Fair God, the last of the Aztecs. 

•>2. Noche Triste, the tree under which Cortez rested after he was driven* from. 
Mexico. 

53. Convent and church of Churubnseo, Mexico. 
54. Convent and church of Churubusco, Mexico. 

55. House at Coyoacan, Mexico, formerly occupied by Alvarado, thd lieutenant 
of Cortez. 

56. Social gathering in Mexico. 

57. Snap shot in a market place, Mexico. 

<j8. famous canal of Nochistongo. Originally intended to drain the valley of 
Mexico. 

o9.. Great mountains of America. View of the summit of Popocatepetl, Mexico. 

60. Great mountains of America. Popocatepetl from a distance. 
61. I anoramic view of the City of Mexico, with volcanoes Popocatepetl and 

Iztaccihuatl. 
62. Sunset trom Hotel Iturbide, City of Mexico. 

63. Great mountains of America. Veiw of the summit of Iztaccihuatl, Mexico. 
64. A olcano Iztaccihuatl, ‘ The White Woman,” near the City of Mexico. 
65. Volcano of Iztaccihuatl. View from City of Mexico. 
66. Mexican boys at play. 
67. Study of life in Mexico. 
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G8. Family party in a Mexican hacienda. 

69. Views in Mexico. 
70. Carrying leaves of the Maguey plant, Mexico. 

71. Sunday at Santa Anita, Mexico. 

72. Among the floating gardens of Santa Anita, Mexico. 

73. Among the floating gardens of Santa Anita, Mexico. 

74. Sunday at Santa Anita, Mexico. 

75. Village of Santa Anita, valley of Mexico. 

76. Pleasure boats at Santa Anita, Mexico. 

77. Village of Iztacalco, near the City of Mexico. 

78. Mexican boatmen. 

79. Floating gardens of Mexico. 

80. Scene on the Upper Viga, Mexico. 

81. Fishermen of Lake Texcoco, Mexico. 

82. National library of Mexico. 

83. Water carrier in Mexico. 

84. Fountain at the termination of the aqueduct, City of Mexico. 

85. San Cosme aqueduct, City of Mexico. 

87. Grove of Montezuma at Chapultepec, Mexico. 

88. Walk of Montezuma, Chapultepec, Mexico. 

89. Montezuma's tree, Chapultepec, Mexico. 

90. Cypress grove of Chapultepec, Mexico. 

91. View of Chapultepec from across a pulque plantation, Mexico. 
92. View of Temasopa Mountain, Mexico. 

93. Shrine of the patron saint of Mexico at Guadalupe. 

94. Altar of the church of Guadalupe. Shrine of the patron saint of Mexico. 
95. Cathedral, City of Mexico, and church of Guadalupe. 

96. Shrine of the patron saint of Mexico at Guadalupe. 
97. Mexican musicians. 

98. A Mexican cart. 

99. An old Mexican cart. 

100. Where extremes meet, Mexico. 

101. Mexican women washing clothes. 
102. Kodak views of Mexico. 

103. Home of a Mexican peon. 

104. A familiar feast day scene. Mexico. 
105. A study of life in Mexico. 

106. Peon mother and child. 

107. Bird’s-eye view of Tampico aud jetties of Tampico, Mexico. 
108. Two Mexican ranchmen. 

109. Peon picnic. Mexico. 

110. Type of native Mexican farmer, 

111. Mexican construction camp, Tecomovaea. 
112. Four-ox team, Mexico. 

113. Mexican plow, similar to those used in the days of Moses. 
114. Glimpse of Guanajuato, Mexico. 

115. View of the city of Guanajuato, Mexico. 
116. Pulque plantation iu Mexico. 

117. Carreta, a Mexican cart. 

118. In a coffee grove, Mexico. 

119. A study in Mexican vegetation. 

120. \iew of the city of Zacatecas, Mexico. 
121. Metlac bridge, Mexico. 

122. Rancho de la Canada, Mexico. « 
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123. Carrying a,skin filled with sugar water from the pulque plant, Mexico. 
124. Avenue of Organ Cacti in the valley of Mexico. 

125. Chair makers in Mexico. 

120. Mexican parlor. 

127. Broom peddler, Mexico. 

128. Mexican peddler. 

129. Mexican juggler. 

130. Itinerant market, Mexico. 

131. Indian homes in Mexico. 

132. View of the city of Queretaro, Mexico. 

133. Mexican plowman. 

134. Railway bridge “ Encarnacion,” Mexico. 

135. A ranchero in Mexico. 

136. Ancient aqueduct at Quereiaro, Mexico. Mexican Central railway train. 
137. Mexican farm labor. 

138. Rural militia of Mexico. 

139. Mexican laundry. 

140. Mexican village. 

141. Hercules Cotton Mills, Mexico. 

142. Cathedral at Guadalajara, Mexico. 

143. Degollado Theater, Guadalajara, Mexico. 

141. El Sanctuario, the fashionable church at Guadalajara, Mexico. 
145. Guadalajara policemen, Mexico. 

146. Indian pottery makers at Guadalajara, Mexico. 
147. University at Guadalajara, Mexico. 

148. Church of La Merced, Guadalajara, Mexico. 
149. Exterior of a Mexican house. 

150. Game of chance, Mexico. 

151. Group of Mexican peons. 
152. Mexican baker. 

153. Indian mother and boy, Mexico. 

154. Historical places in Mexico. 

155. Salt works at Sa inas, Mexico. 

156. Market in Aguas Calientes, Mexico. 

157. Principal plaza in the city of Aguas Calientes. 

158. Church of San Diego, Aguas Calientes, Mexico. 
159. Two Mexican haciendos (farmers). 

160. Mexican barmaid. 
161. Mule driver, Mexico. 
162. Mexican boy. 

163. Falls of Juanaca talari, Mexico. 

164. Scene in the city of Victoria, Mexico. 
165. View of the city of Chihuahua. Mexico. 
160. Cathedral at Chihuahua, Mexico. 

16 (. Main entrance of the cathedral at Chihuahua, and side entrance. 
168. Mexican mother and child. 

169. Indian woman of Mexico. 
170. Home of a peon. 

171. Group of natives of Tehuantepec, Mexico. 
172. Natives of Tehuantepec, Mexico. 

173. Family of Oaxaca Indians. 

174. Young woman of Oaxaca, Mexico. 
175. Indian girl, Oaxaca, Mexico. 

176. Native girl in holiday costume, Oaxaca, Mexico. 
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177. Indian woman of Yucatan, Mexico. 

178. The oldest house on the continent, Merida, Yucatan. Erected in 1549. 
179. Rubber gatherer of Yucatan. 

180. Belle of Yucatan. 

181. A market woman of Yucatan. 
182. Wood peddler in Yucatan. 

183. Bread peddler. 

The Republic of Guatemala had 56 specimens, as follows: 

1. General Don Jose Maria Reyna Barrios. 

2. Pier at San Jose, Guatemala. 

3. Railway station, Guatemala city. 

4. Railway train crossing Lake Amatitlan, Guatemala. 

5. Pier at the port of Ocos. Pacific coast, Guatemala. 

G. Port of Champerico, Guatemala. 

7. Cathedral at Guatemala city. 

8. Post-office, Guatemala city. 

9. Medical school, Guatemala. 

10. General view of Escuintla, Guatemala. 

11. Glimpse of Guatemala city. 

12. Executive palace, Guatemala. 

13. National Institute for the education of teachers in Guatemala city. 
14. Military prison in Guatemala. 

15. Penitentiary at Guatemala. 

16. Law school, Guatemala. 

17. Interior of hospital at Guatemala. 

18. Military hospital, Guatemala. 

19. Calle Real, a street in Guatemala. 

20. La Concepcion, Guatemala. 

21. Merced street in Guatemala. 

22. Concepcion street, Guatemala. 

23. Going home from market, Guatemala. 

24. Arches of the acpieduct, Guatemala. 

25. Entrance to the cemetery, Guatemala. 

26. Entrance to race course, Guatemala. 

27. Ruins of Carmen Church, Antigua. Guatemala. 

28. Cerro del Carmen, oldest church in Guatemala. 

30. Ruins of St. Francis Church at Antigua. Guatemala. 

31. Great mountains of America. Volcano de Agua, Guatemala. 

32. Great mountains of America. View of volcano Agua from the ruins of the 

old capital of Guatemala, destroyed by an earthquake September 8, 1541. 
33. Country house, Guatemala. 

34. Plantation in Guatemala. 

35. City hall in Antigua, Guatemala. 

36. Ruins of the old Palace of the Viceroys, Antigua, Guatemala. 
o7. Old capital and ruins of the Spanish Palace. Guatemala. 

38. Government palace of Quesalteuango, Guatemala. 
39. Guatemalan village. 

40. Hacienda of Guatemala. 

41. Country house in Guatemala. 

42. Gathering coffee, Guatemala. 

43. Indians of Guatemala. 

44. Guatemalan mother and child. 

45. Guatemalan plantation. 
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46. Peasants of Guatemala enjoying a holiday. 

47. Group of Guatemalan peasants. 

48. Native costume of Guatemala. 

49. Indians of Guatemala. 

50. The costume of peon woman, Guatemala. 

51. Group of Guatemalan girls. Mine. Barrios in the center. 

52. Ex-President Barrios, of Guatemala. 

53. Portrait of Mine. Barrios, wife of the late President of Guatemala. 
54. Mine, de Barrios, wife of the late President of Guatemala. 

55. Dr. Ferdinand Cruz, ex-secretary of state. Guatemala. 

56. Type of Guatemalan beauty; Sehorita Lainfiesta. 

The Republic of Honduras and the British colony of Honduras had 
15 specimens, as follows: 

1. Portrait of Luis Bogran, ex-President of Honduras. 

2. Cuartel or barrack at Tegucigalpa, Honduras, after a revolution. 
3. View of the suburbs of Comayagua, Honduras. 

4. Bridge across the Choluteca River, Tegucigalpa, Honduras. 
5. Rubber gathering in Central America. 
6. Ancient rubber tree. 

7. An ice-cream vender in Central America. 

8. View of Belize, British Honduras, from the water, 

9. Protestant Episcopal Church at Belize, British Honduras. 

10. Governor-general's residence in Belize, British Honduras. 

11. Court-house at Belize, British Honduras, and other buildings. 
12. View of a street in Belize, capital of British Honduras. 
13. A street scene in Belize, British Honduras. 

14. Cavalry of Belize, British Honduras. 
15. Model of a Honduras ranch. 

J he Republic of Salvador had 29 specimens, as follows; 

1. Pier at Acajutla, Salvador. 

2. View of Acajutla, Salvador, from the sea. 
3. Landing at La Libertad, Salvador. 

4. Ocean pier at La Libertad, Salvador. 
5. Wharf at La Libertad, Salvador. 
6. Theater, San Salvador. 

7. Charcoal peddler in Salvador. 

8. President’s mansion, San Salvador. 

9. Serving street dinners in Salvador. 

10. On the outskirts of San Salvador. 
11. South American laundress. 

12. Volcano Ixalco from a distance. Salvador. 

13. Great mountains of America. Volcano of Ixalco, Salvador. 

14. Great mountains of America. Ilopango volcano, Salvador. 
15. Chicken peddler in Salvador. 

16. A rubber tree in Central America. 
17. Central American plow and team. 

Salvador. (From description de l’Univers, 1633, Paris.) 
Market place, Sonsonate, Salvador*. 

20. Group of natives, La Libertad, Salvador. 
21. Cabildo. or prison, San Salvador. 

22. National University, San Salvador. 
23. New Cathedral at San Salvador. 
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24. Kiosk in the Central Park, San Salvador. 
25. Ruins of National Palace at San Salvador. Destroyed by an earthquake. 

26. Coffee estate near San Salvador. 

27. View of La Libertad, Salvador, from the sea. 

28. Landing place at La Union, Salvador. 

29. Custom-house, Acajutla, Salvador. 

The Republic of Nicaragua had 24 specimens, as follows: 

1. Views of Nicaragua. 
2. -Ancient castle on Rio San Juan, Nicaragua. Photograph colored. 

3. President’s palace, Managua, Nicaragua. 
4. Post-office and English church, Grey town, Nicaragua. 

5. Nicaraguan fakir. 

6. Hotel in Granada, Nicaragua. 

7. Street scene, Nindiri, Nicaragua. 

8. Village street in Nicaragua. 

9. Typical native house in Nicaragua. 

10. Street scene, Rivas, Nicaragua. 

11. Giant of the forest, Nicaragua. 

12. Residence, Rivas, Nicaragua. 

13. Central American hammock. 

14. Market woman of Nicaragua. 

15. A hide-covered cart, Nicaragua. 

16. Breadfruit tree, in Greytown, Nicaragua. 

17. Hut of woodcutters in forest of Nicaragua. 

18. Native women of Nicaragua. 

19. Mombacho volcano, Nicaragua. 

20. Nicaraguan farmhouse. 

21. Country home in Nicaragua. 

22. Nicaragua farmer. 

23. Methods of building railroads in swamps of Central America. 
24. Mosquito Indians. Banana planters. 

The Republic of Costa Rica had 43 specimens, as follows: 

1. Palace of the bishop, Sail Jose, Costa Rica. 

2. Costa Rican woman making tort lias. 

3. Interior of a house in Costa Rica. 
4. Indian girl, Costa Rica. 

5. Indian girl, Costa Rica. 

6. Cemetery in San Jose, Costa Rica. 

7. Pineapple plantation and palmetto palms. 
8. A pineapple plantation. 

9. Pineapple plant in bearing. 

10. Central American woman carrying water. 

11. \ iolin peddlers in Central America. 
12. Cowhide bridge in Costa Rica. 
13. Coffee tree in full bloom. 

14. Coffee in the berry. 

15. General view of a coffee plantation. 
16. Picking the coffee berry. 

L. Coffee culture. Stripping the trees of fruit. 

18. Winnowing the coffee berry after it is crushed. 
19. Drying the coffee berry. 

20. Sluices used for washing the husk from the coffee berry. 
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21. The coffee berry on the drying ground. 

22. Coffee culture. Carts ready for their loads. 

2d. Coffee culture. Packed and awaiting shipment to market. 

24. Crushing the coffee berry by the Retrillo process. 

25. Coffee culture. The workmen and their tools. 

20. Coffee culture. On the road to the sorting house. 

27. Vats in which the coffee berry is fermented. 

28. Coffee culture. Loading for the sorting house. 

29. Coffee in bloom. 

30. Unloading the coffee berry at the drying ground. 

31. Sorting the coffee. 

32. Coffee culture. On the road to market. 

33. Mountain house in Costa Rica. 

34. The marimba, Costa Rica. 

35. Cathedral at San dose, Costa Rica. 
36. Dona Pacifica Hernandez de Sota, wife of ex-President de Soto, of Costa Rica. 

37. A lady of Costa Rica. 

38. Costa Rican ladies. 

30. Park opposite the cathedral of San Jose, Costa Rica. 

40. A Costa Rican belle. 

41. A ruined church in Costa Rica. 

42. A young lady of Costa Rica. 

43. Railway camp in Costa Rica. 

The Republic of Colombia had 1)4 specimens, as follows: 

1. Rafael Nunez, President of Colombia. 

2. Dona Soledad, wife of President Nunez, of Colombia. 
3. Bay of Colon. 

4. Suburbs of Colon, Isthmus of Panama. 
5. Aspinwall Monument and Protestant church at Colon, Isthmus of Panama. 

6. Unloading ice at Colon. 

7. Residence on the outskirts of Colon, Isthmus of Panama. 

8. Panama Railway shops at Colon. 

9. Town of Matuchin, on the Panama Railway. 
10. Grate way of the old city of Panama. 

11. Approach to Panama on the Panama Railway. 

12. Pacific Mail steamship headquarters, Panama. 
13. Bishop's palace at Panama. 

14. Sou til front of the city of Panama, showing the old sea wall. 
15. Grand Central Hotel at Panama. 

16. Ruins of the old Church of Santo Domingo, Panama. 
17. General view of Panama, Colombia. 

18. Entrance to the cemetery at Panama. 
19. Cemetery at Panama. 

20. Cemetery at Panama. 

31. Ruins of old church of Santa Anna, Panama. 

23. Interior of the old Convent of Santo Domingo, Panama. 
23. Panama railroad shops. 

24. Scene on the Panama Railway. 
25. Site of the old city of Panama. 

26. Wall of the old castle at Panama. 
27. Panama laundry. 

28. Pacific Mail Steamship Company's shops, Panama. 
29. Puerta del Mar, or sea gate, Panama. 
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30. City of Panama from the beach. 

31. North front of the harbor at Panama. 

32. Old town of Chagres, on the Isthmus of Panama. 

33. Tower of the old fortress at Panama. 

34. Tropical home on the Isthmus of Panama. 

35. Casements of the old fortress at Chagres, Isthmus of Panama. 

36. View of Carthagena, Colombia. 

37. Seat of the South American inquisition, now a tobacco factory, Carthagena, 
Colombia. 

38. Early pictures of America from De Dry’s voyages, 1595. Sir Francis Drake 
capturing Carthagena. 

39. City of Carthagena, Colombia. 

40. Street in Carthagena, Colombia. 

41. Rums of the old monastery, Carthagena, Colombia. 

42. Scene on the Magdalena River, Colombia. 

43. Steamboat on the Magdalena River, Colombia. 

44. Navigation on the Magdalena River, Colombia. 

45. Champan on the Magdalena River, Colombia. 

46. View of Honda, head of navigation on Magdalena River. Colombia. 

47. Champan, or freight boat, on the Magdalena River, Colombia. 

48. Difficulties of transportation in Colombia. Machinery of mint on its way up 
the mountains to Bogota. 

49. Over the mountains on a silla. Colombia. 
50. The capitol at Bogota. 

51. Plaza and cathedral at Bogota, Colombia. 

52. The cathedral at Bogota, Colombia. 

53. Church of San Diego, Bogota, Colombia. 

54. Residence in Florian street, Bogota, Colombia. 

55. House formerly occupied by General Bolivar, Bogota, Colombia. 
56. Post-office in Florian street, Bogota. Colombia. 
57. Bank of Colombia, Bogota, Colombia. 

58. Monument to the martyrs of independence, Bogota, Colombia. 
59. Corner Third and Florian streets, Bogota, Colombia. 
60. Calle Florian, Bogota, Colombia. 

61. Courtyard of Santo Domingo Convent at Bogota, Colombia. 
62. Entrance to cemetery at Bogota, Colombia. 
63. Farmhouse in Bogota, Colombia. 

64. A country house near Bogota, Colombia. 

65. Indian hut on the road to Bogota. Colombia. 

66. Indians carrying bark to Bogota, Colombia. 

67. Indians carrying wood on their way to Bogota, Colombia. 

68. Trains of mules carrying cacao, resting under ceiba trees, Colombia. 
69. Ox cart in Colombia. 

70. House in Colombia. 

71. Bird seller in Bogota, Colombia. 

72. Indian women on the plains of Bogota, Colombia. 

iS. Flag of the Republic woven of native silk and beautifully embroidered by 
Senora de Canlos Ramirez, of Bogota. 

74. Mules loaded with earthenware. Colombia. 
75. Farmhouse in Colombia. 

76. Species of pelican. Colombia. 

77. Yoke of oxen hauling water, Colombia. 
78. Native plow in Colombia. 

79. Pack mules in Colombia. 
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80. Bird seller in Colombia. 

81. Plantation overseer, Colombia. 

82. Colombian peddler. 

83. Masquerade par;y, Colombia. 

84. Colombian peons on the way to market. 

85. Tinaja (water jar) from Chiriqui, Isthmus of Panama. 

8G. Pieces of metal found in a tinaja at Chiriqui, Isthmus of Panama. 
87. Petate, or mat, made of palm, Colombia. 

88. Golden cross ornamented with a representation of the sun. 

89. Poncho, or blanket, worn by the natives of Colombia. 

90. Bark from the plainc of Casahare, Colombia. Used by the Indians of the for¬ 
est both for shelter and clothing. 

91. Cup made from the horn of an ox by a cowboy on the Rio Negro, Colombia. 
92. A Colombian peddler. 

93. Native riding.outfit, Colombia. 
94. Mat weavers, Colombia. 

The Republic of Venezuela had 7G specimens, as follows: 

1. Simon Bolivar. 

2. Portrait of Simon Bolivar. 

3. Federal palace at Caracas, Venezuela. 

4. View of Caracas, Venezuela. 

5. \ iew of the city of Caracas, Venezuela, 

0. View of the city of Caracas, Venezuela. 

7. Casa Amarilla—residence at Caracas of the President of Venezuela. 
8. Interior of the Federal palace at Caracas, Venezuela. 

9. Federal palace and legislative chambers, Caracas, Venemelarr- 

10- Patio, or interior courtyard, of the capitol at Caracas, Venezuela. 
11. Statue of Simon Bolivar, Caracas, Venezuela. 

12. Pantheon at Caracas, Venezuela, in which Bolivar is buried. 
13. Dr. Rojas Paul, ex-President of Venezuela. 

14. Gen. Guzman Blanco, ex-President and formerly Dictator of Venezuela, 
seated in his library. 

l'j. Guzman Blanco, ex-President of Venezuela, wife and daughter, in patio of 
residence in Caracas. 

lo. Statue of Guzman Blanco, ex-President of Venezuela. Erected by himself. 
Pulled down by a mob in 1889. 

1*. Dr. .Jesus Munoz Tebar, a prominent citizen of Venezuela. 

15. Poitiait of Gen. Guzman Blanco, formerly Dictator of Venezuela. 
19. President Crespo, of Venezuela. 

-wO. Pantheon at Caracas, where Bolivar is buried. 

21. Public house at the entrance to the city of Caracas, Venezuela. 
'w'w* Intelior of market house, Caracas, Venezuela. 
23. Statue of Washington at Caracas, Venezuela. 

U. Chapel at Caracas. Built by Madam Crespo, wife of the ex-President of 
Venezuela. 

25. University of Venezuela at Caracas. 

2G. Railway station in Caracas, Venezuela. 

27. Tomb of Bolivar, Caracas, Venezuela. 
28. Street scene in Caracas, Venezuela. 

29. Patio of a residence in Caracas, Venezuela. 
30. Railway station in Caracas, Venezuela. 

31. Bit of home life near Caracas, Venezuela. 
3^. Caracas Ganymede, Venezuela. 
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33. Laundry at Caracas. Venezuela. 

34. Venezuelan laundry. 
33. Group of Venezuelan senoritas. 
36. View of the cemetery Paraiso in Caracas, Venezuela. 

37. Cemetery Children of God, Caracas, Venezuela. 

38. Venezuelan belles. 
39. Theater at Caracas, Venezuela. 
40. Residence street in Caracas, Venezuela. 

41. Street in Caracas, Venezuela. 
42. Picture of a miraculous virgin, Maracaibo, Venezuela. 

43. Plaza and cathedral in Maracaibo, Venezuela. 

44. Street in Maracaibo, Venezuela. 

45. Street in Maracaibo, Venezuela. 
46. On the beach at Macuto, a popular watering place. 

47. View of the city of La Guaira, Venezuela. 

48. View of the city of La Guaira, Venezuela. 

49. Public bathhouse at Macuto, Venezuela. 

50. Antimano, Venezuela. 

51. Fruit peddler in Venezuela. 
52. Making bread, Venezuela. 

53. Family group in Venezuela. 
54. Group of Venezuelan soldiers guarding the powder house. 
55. Caravan on the old Spanish road between La Guaira and Caracas, Venezuela. 

56. Group of ox carts on the Spanish road between La Guaira and Caracas. 

57. Load of merchandise en route to Caracas, Venezuela. 

58. Old veteran, Venezuela. 

59. Coffee grove near Caracas, Venezuela. 
60. Old fortification above La Guaira, Venezuela. 

61. Drying coffee in patio of an hacienda, Caracas, Venezuela. 

62. Valley of Caracas, Venezuela, showing sugar plantations. 

63. Corral of a Venezuelan ranch. 

64. River Guire flowing through a coffee plantation, Venezuela. 

65. Coffee drying in the sun, Caracas, Venezuela. 

66. Sugar plantation near Antimano, Venezuela. 

67. Coffee and sugar plantation, Venezuela. 

68. Venezuelan street car. 

69. Scene on a coffee plantation, Venezuela. 

70. Avenue of poplars, coffee hacienda, Venezuela. 
71. Coffee plantation in Venezuela. 

72. Home of a peasant, Venezuela. 

73. Roadside dwellings in Venezuela. 

74. Scene on railway near Caracas, Venezuela. 

75. Country house in Venezuela. 

76. Railway viaduct on the road between La Guaira and Caracas. 

The Republic of Ecuador had 49 specimens, as follows: 

1. Seiior Don Antonio Flores, ex-President of Ecuador. 

2. Don Antonio Flores, recently President of Ecuador, and his children. 

3. Plaza and cathedral at Quito, Ecuador. 

4. Views of Quito, Ecuador. 

5. Cathedral and plaza at Quito, Ecuador. 

6. Calle de la Compania, Quito, Ecuador. 

7. Fiesta in the Plaza. Quito, Ecuador. 
8. Lady of Quito, Ecuador. 
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9. Indian stoneworkers of Quito, Ecuador. 
10. Views of Guayaquil, Ecuador. 

11. Chimbo railway station, Guayaquil, Ecuador. 

12. Calle del Comercio, Guayaquil, Ecuador. 

13. Plaza de Bolivar, Guayaquil, Ecuador. 

14. Prominent street corner in Guayaquil, Ecuador. 

15. Country house in Guayaquil, Ecuador. 

10. Church in Guayaquil, Ecuador. 

17. Country houso in Ecuador. 

• 18. The country house in Ecuador. 

10. A country house in Ecuador. 

20. Country house in the lowlands of Ecuador. 

21. Ranch houses in the swamp lands of Ecuador. 

22. Babahoya, on the Guayas River, Ecuador. 

23. Chimborazo, from the slopes above Guarandak, 21,615 feet high. 

24. Chimborazo, Ecuador. 

25. Chimborazo, Ecuador (volcano). 

26. Antisana, Ecuador, 19,158 feet high. 

27. Volcano Chimborazo, Ecuador, 21,420 feet above the sea. 

28. Great mountains of America. Volcano Cotopaxi, 19,633 feet high. 
29. Peak of Sincholagua, Ecuador, 16,365 feet high. 

30. Cotocachi, Ecuador, 16,301 feet high. 

31. Cayambe, Ecuador, 19,186 feet high. 
32. Tropical beauty. 

33. A South American harpist. 

34. Ranch in the Tropics. 

85. Common carrier, Ecuador. 

36. Indians of oriental Ecuador. 

37. Indian reed pipes, Ecuador. 

38. Scene on the Guayas River, Ecuador. 

39. Tambos, or resting place, on the slopes of Chimborazo. Ecuador. 
40. Ecuador girl in native costume. 
41. Musicians in Ecuador. 

42. Arriero, or mule driver, Ecuador. 

43. A South American bread peddler. 
44. A study of tropical vegetation. 
45. Indian home in the Tropics. 
46. Chaquis, Ecuador. 

47. Native customs and costumes of Ecuador. 

48. Native customs and costumes of Ecuador. 
49. A street in Guayaquil. Ecuador. 

The Republic of Peru bad 103 specimens, as follows: 

1. Facsimile of the Declaration of Independence of Peru. 
2. Prehistoric masonry near Cuzco. 

8. Prehistoric wall near Cuzco, Peru. 
4. Ex-President Iglesias of Peru. 

5. General Andres Avelino Caceres, ex-President of Peru. 
7. Manuel Pardo, ex-President of Peru. 

8. Admiral Don Miguel Grau, hero of the war between Chile and Peru. 
9. Bird’s-eye view of Lima, Peru. 

10. View of the city of Lima, Peru, in 1800. 
11. General view of Lima, Peru. 
12. View of Lima, Peru. 
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13. Old Government palace at Lima, Pern, erected by Francisco Pizarro. 

14. Residence of the Torre-Taglia family, Lima, Pern. 

15. Street scene in Lima, Pern. 

16. Cathedral of Lima, Pern. 
17. Pavilion on exposition grounds, Lima, Peru. 
18. Cloisters of the Monastery of San Agnstin, at Lima, Peru. 

19. Copacabana, the seat of the Incas of Peru. 

20. Statue of Simon Bolivar, Plaza Bolivar, Lima, Peru. 

21. River Rimac, Lima, Peru. 

22. Cemetery in Lima, Peru. 
23. Garden of Eden of the Incas, Peru. 

24. Inca of to-day. 
25. A daughter of the Incas. 
26. Terraced gardens of the Incas in the Andes. Peru. 

27. Inca queen and princess from a village in the Andes of Peru. 

28. Approach to Lake Titicaca, Peru. 

29. Steamboat landing of Lake Titicaca, Peru. 

30. Balsas on Lake Titicaca, Peru. 

31. Steamer Yavari on Lake Titicaca, Peru. 

32. Steamer Yapuda on Lake Titicaca, Peru. 

33. Railway station at Lake Titicaca, Peru. 

34. Town of San Juan on the Oroya Railroad, Peru. 

35. Scene on the Oroya Railroad, Peru. 

36. Village of Chiclay, Oroya Railroad, Peru; 12,200 feet above the sea. 

37. View on the Oroya Railroad, Peru. 

38. A canyon in the Andes on the Oroya Railroad, Peru. 

39. Valley in the Andes on the Oroya Railroad, Peru. 

40. View of the Oroya Railway, showing terraces of ancient Peruvians. 
41. The tunnels of Parac on the Oroya Railroad. 

42. Oroya Railroad, Peru; handcar descending. 

43. Bridge on the Oroya Railroad, Peru. 

44. Oroya Railway, Peru. Method of crossing the famous Verrugas bridge after 

it was partially destroyed. 

45. Village of Chiclayo, terminus of the Oroya Railroad. 

46. Bridge on Oroya Railroad, Peru. 

47. Old Verrugas bridge, Oroya Railroad. Peru. 

48. General view of Mollendo from the sea, Peru. 

49. Calle del Comercio, Mollendo, Peru. 

50. Fourth of July Hotel at Mollendo, Peru. 

61. United States consulate, Mollendo, Peru. 

52. Group of children at Mollendo, Peru. 

53. Types of Peruvian beauty. 

54. Type of Peruvian beauty. 

55. Peruvian belle. 

56. Belle of Lima, Peru. 

57. Peruvian beauty. 

58. Milk woman, Lima, Peru. 
59. Peruvian lady. 

60. Portrait of a young girl of Lima. Peru. 

61. Portrait of a group of the belles of Peru. 

62. Portrait of a lady of Lima, Peru. 
63. Young lady of Peru. 

64. Beach at Ancon, Peru. 
65. City of Puno, Peru. 
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00. Post-office at Pacasmayo, Peru. 

07. Car moved by sail on the pier at Pacasmayo, Peru. 

08. Private residence at Mirafiores, Peru. 

09. Cowhide bridge over the Rhnac, Peru. 

70. Fishing canoes on the beach at Pacasmayo, Peru. 

71. Private residences at Mirafiores, Peru. 

72. Bridge across the Rimac, Lima, Peru. 

73. Soldiers and their women at the barracks, Peru. 

74. Street in Paita, Peru. 

75. Water donkeys at Paita, Peru. 

70. Plaza at Paita, Peru. 

77. Llama and attendant, Peru. 

78. Street in Peru, showing a drove of loaded llamas. 

79. Water colors (23), painted by an Avmara Indian of Peru. 

80. Picture of a balsa, a boat used by the natives of Peru at the time of conquest. 

81. Llamas on a plantation, Peru. 

82. Fairlie’s double end engine. 

83. Caballitos of straw used by Peruvian fishermen. 

84. Hoisting cattle on board steamer at Pacasmayo, Peru. 

85. Cloisters of the Convent of San Francisco, Lima, Peru. 

86. Church of San Agustin, Lima, Peru. 

87. Church of San Francisco, Lima, Peru. 

88. Cloisters of Santo Domingo, Lima, Peru. 

89. Cloisters of the Church of San Francisco, Lima, Peru. 
90. Canonization of Santa Rosa de Lima. 

91. Market place, Arequipa, Peru. 

92. View of the city of Arequipa, Peru, and volcano Misti. 

93. Residence of the railway superintendent, Arequipa, Peru. 
94. View of Arequipa, Peru, and the volcano Misti. 
95. The plaza at Arequipa, Peru. 

96. Observatory of Harvard University, near Arequipa, Peru. 
97. Street of Santo Domingo, in Arequipa, Peru. 

98. Street of the Bridges, Arequipa, Peru. 

99. Portico of military barracks, Arequipa, Peru. 
100. Plaza de Armas, Arequipa, Peru. 

101. Railway station at Arequipa, Peru. 

102. Street of the Bridges, Arequipa, Peru. 
103. Cemetery at Arequipa, Peru. 

lhe Republic of Bolivia had 76 specimens, as follows: 

1. Facsimile of the Declaration of Independence of Bolivia. 
2. Gen. Antonio Jose de Sucre, associate of Bolivar in the war for independence. 
3. Mountain of Potosi, Bolivia, in 1600. 

4. Senor Don Aniceto Arce, ex-President of Bolivia. 
5. Plaza and Federal palace, La Paz, Bolivia. 

6. Medals issued by the city of Potosi, Bolivia, in 1825, in honor of Simon Bolivar. 
7. Philharmonic Society, La Paz, Bolivia. 
8. Views of the city of La Paz, Bolivia. 
9. View of the city of La Paz, Bolivia. 

10. View of the city of La Paz, capital of Bolivia. 

11. Residence of the President at La Paz, Bolivia. 

12. Celebration of Independence Day. La Paz, Bolivia. 

13. Addressing Our Lady of La Paz.v Religious procession, Bolivia. 
14. Native of La Paz, Bolivia. 
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15. On the stage road from Chillalaya to La Paz, Bolivia. 

16. Oconisto, last change on road from Chillalaya to La Paz, Bolivia. 

17. Religious procession in the plaza at La Paz, Bolivia. 

18. Cemetery at La Paz, Bolivia. 

19. Cemetery at La Paz, Bolivia. 

20. Ox cart at Challapampa, La Paz, Bolivia. 

21. Diligence from Chillalaya to La Paz, Bolivia. 

22. The city of Potosi, Bolivia, and environs. 

23. Liberty statue in Pichincha, Potosi, Bolivia. 

24. The municipal building and prefecture at Potosi, Bolivia. 

25. Bolivian girl. 

26. Bolivian girl. 

27. Bolivian girl. 

28. Common carriers of Bolivia. 

29. Types of natives of Bolivia. 

30. Bolivian peon. 

31. Indian car porters, Chillalaya, Bolivia. 

32. Bolivian laundress. 

33. Bolivian Indian in masquerade dress. 

34. Breaking silver ore, Bolivia. 

35. Loaded donkey in Bolivia. 

36. Villa of Ginebra, Yungas, Bolivia. 

37. Public square of Chuhumani, Yungas. Bolivia. 

38. Street and view on Chuhumani, Yungas, Bolivia. 

39. Kitchen in Yungas, Bolivia. 

40. Plaza of Chupa, Yungas, Bolivia. 

41. Indian cocoa gatherers, Yungas, Bolivia. 

42. Church of Chupa, Yungas, Bolivia. 

43. Native house at Mapiri, Bolivia. 

44. Hotel at Copacabama, Bolivia. 

45. Near view of the city of Sucre, Bol via. 

46. Procession of the Cross, Sucre, Bolivia. 

47. Blessing the corners of the plaza, religious procession, Sucre, Bolivia. 
48. Street corner in Bolivia. 

49. Reduction works of the Huachaco mine, Bolivia. 

50. \iew of Colquechaca from San Miguel, Bolivian silver mines. 
51. Lake Titicaca, Bolivian shore. 

52. Miraculoue shrine of Copacabaua, Bolivian shore of Lake Titicaca. 

53. Aullagas village, near Colquechaca, Bolivia, 18,000 feet above the sea. 
54. Cabin in the mountains. 

55. View of Lake Titicaca, Bolivia, showing balsas. 

56. Copper mines at Corocoro, Bolivia. 

5<. Copper mines of Corocoro, Bolivia. 

58. Hill of Corocoro. Copper mines of Bolivia. 
59. \iew of the valley, Corocoro, Bolivia. 

60. Panorama of Corocoro, Bolivia. 

61. Driers of copper ore, mines of Corocoro, Bolivia. 

62. Breakers of copper ore, mines of Corocoro, Bolivia. 

63. Washing copper ore, mines of Corocoro, Bolivia. 
64. Temple at Copacabana, Bolivia. 
65. The Uyuni Hotel, Bolivia. 

66. San Pedro bridge on Antofagasta and Huanchaca Railroad, Bolivia. 
6<. Boat on the Mapiri River, Bolivia. 

68. \ iew of the town of Chillalaya, Bolivia. 
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G9. Group of houses in Chirca. Yungas, Bolivia. 

70. The town of Colquechaca, Bolivia, from Amigos mines. 

71. En route to Ayoma, Bolivia. 

72. Panorama of Oruro, Bolivia. 

73. Raft of balsa on the Mapiri River. Bolivia. 

74. At the summit of Livichuc o, Bolivia. 

75. Bridge constructed ol osiers, Bolivia. 

70. Railway station in Bolivia. 

The Republic of Chile had 82 specimens, aH follows: 

1. View of the Andes in Santiago, Chile. 

2. View of the city of Santiago, Chile, in 1600. 

3. Chamber of Deputies, Santiago, Chile. 

4. Interior of the Chamber of Deputies, Santiago, Chile. 

.5. Residence of Sehora Cousino, Santiago, Chile. 

6. Trading booths in the Alameda, Santiago, Chile. 

7. A residence in Santiago, Chile. 

8. Calle del Huerfano, Santiago, Chile. 

9. Public fe isting in the Alameda, Santiago, Chile. 

10. Monument erected in Santiago, Chile, on the spot, where more than 1,000 

young girls were burned to death. 

11. Exposition building at Santiago, Chile. 

12. Exposition building at Santiago, Chile. 

13. Don Jorge Montt, President of Chile. 

14. Don Jose M. Balmaceda, late President of Chile, and his cabinet. 

15. Don Jose Manuel Balmaceda, late President of Chile. 
10. Ex-President Santa Maria, of Chile. 

17. General view of Valparaiso, Chile. 

18. Victoria street, Valparaiso, Chile. 

19. A street scene in Valparaiso, Chile. 

20. Dairy lunch stand in streets of Valparaiso. 
21. Belle of Chile. 

22. Young lady of Chile. 

23. Belle of Chile dressed for morning mass. 
24. Belle of Chile dressed for mass. 
25. Belle of Santiago, Chile. 

26. Chilean lady in visiting dress. 

27. Lady of Santiago, Chile. 

28. Portrait of a Chilean beauty, Santiago, Chile. 
29. Portrait of a young Chilean lady. 
30. A young lady of Santiago, Chile. 
31. Peasant woman in Chile. 

32. Type of Chilean “roto” (peasant). 
33. Type of Chilean peon. 

34. A Chilean country house. 

35. Country building in Chile. 

36. A Chilean cowherd and his equipment. 
37. Cowherd and his home, Chile. 
38. Country village in Chile. 
39. Country huts, Chile. 

40. Country carts with produce in market place, Chile. 
41. Water peddler, Los Andes, Chile. 
42. Chilean dray and attendant. 
43. Indians of the frontier, Chile. 
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44. Street merchant. Chile. 

45. Chilean washerwoman. 

40. Bullock cart on its way to market, Chile. 

47. Trail across the Andes from Chile to the Argentine Republic. 

48. Wood sellers, Chile. 

49. View of railway between Santiago and Valparaiso, Chile. 

50. Woman street-car conductor, Santiago, Chile. 

51. The Plaza Arturo, Iquique, Chile. 

52. Nitrate bed, Iquique, Chile. 

53. Railway station in Chile. 

54. Araucanian mother and child, Chile. 

55. Araucanian mother ami child. Chile. 

5G. Araucanian women and children, Chile. 

57. Araucanian family, Chile. 

58. Araucanian boy, native of Chile. 

59. Wife of an Araucanian chief. 

60. Wife of an Araucanian chief, Chile. 

61. Araucanian Indian woman, Chile. 

62. Araucanian girl, native of Chile. 

63. Araucanian Indian hut, Chile. 

64. Island of Juan Fernandez, the home of Robinson Crusoe. 

65. Scene on the island of Juan Fernandez. Home of Robinson Crusoe. 

66. Robinson Cruso’s Lookout," J uan Fernandez Island, as it appears at present. 
67. Bay and anchorage at Juan Fernandez Island. 

68. Ranch house at Juan Fernandez Island. 

69. Zamacueca, or national dance, Chile. 

70. Zamacueca, or national dance, Chile. 

71. Dancing the zamacueca. Chile. 

72. Mount Aconcagua, Chile. 

73. Great mountains of America. Summit of Aconcagua, Chile, 22,418 feet high. 
74. House in the country, Chile. 

75. Festivities during the harvest, Chile. 

76. Grape train in a vineyard. Cliilo. 

77. Street scene in the village of Limache, Chile. 

78. Mount Santa Lucia-Santiago, Chile, Andes in the distance. 
79. Grape traiu in the vineyard, Chile. 

80. Chilean ironclad Almirante Cochrane. 
81. Esmerelda, Chilean man-of-war. 

82. Hieroglyphic stone near Canquenes, Chile. 

The Argentine Republic had 41 specimens, as follows: 

1. Facsimile of the Declaration of Independence of the Argentine Republic. 
2. Dr. Don Luis Saenz Pena, President of the Argentine Republic. 

3. Senor Juarez Celman, ex-President of the Argentine Republic. 

4. Gen. Julio A. Roca, ex-President of the Argentine Republic. 

Gen. Rosas, formerly Dictator of the Argentine Republic. 

6. Custom-house, Buenos Ayres. Argentine Republic. 

7. Bank at Buenos Ayres, Argentine Republic. 

8. Federal palace at Buenos Ayres. Argentine Republic. 

9. Government buildings at Buenos Ayres, Argentine Republic. 
10. Post-office at Buenos Ayres, Argentine Republic. 

11. Stock exchange, Buenos Ayres, Argentine Republic. 
L. Interior of the penitentiary at Buenos Ayres 

13. Bullock train in the market place of Buenos Ayres, Argentine Republic. 
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14. View of the city of Buenos Ayres in the seventeenth century. 

15. View of the city of Buenos Ayres, 1807. 

16. Country scene in the Argentine Republic. 

17. Branding cattle at Punta Negra, Argentine Republic. 

18. Scene on the highway over the Andes between the Argentine Republic and 

Chile. 

19. El Puente del Inca. 
20. Work on the trans-Andean railway between Argentine Republic and Chile. 

21. View of the rocking stone of Taudil. 

22. Patagonian Indians. 

23. A toldo or tent of the Patagonian Indians. 

24. Toldo or tent of the Fuegian Indians. 

-25. Patagonian women clad in their ostrich robes. 

26. A Patagonian belle. 

27. Straits of Magellan. 

28. Scene in the Straits of Magellan. 

29. Glacier in the Straits of Magellan. 

30. Glaciers in the Straits of Magellan. 

31. Desolation Island, Straits of Magellan. 

32. Desolation Island, Straits of Magellan. 

33. Desolation Island, Straits of Magellan. 

34. Desolation Island, Straits of Magellan. 

35. Punta Arenas, Straits of Magellan. 
36. King Williams Land, Straiis of Magellan. 

37. Darwins Inlet, Straits of Magellan. 

38. Cape Pillar, entrance to Straits of Magellan. 
39. View of Cape Pillar, Straits of Magellan. 

40. Long Reach, Straits of Magellan. 

41. Tierra del Fuego, above Long Reach, Straits of Magellan. 

The Republic*, of Uruguay had 45 specimens, as follows: 

1. Facsimile of the Declaration of Independence of the Republic of Uruguay. 

2. Bird's-eye view of Montevideo. 

3. General view of Montevideo, Uruguay. 

4. Government Palace at Montevideo, Uruguay. 

5. Cathedral at Montevideo. Uruguay. 
6. Custom-house, Montevideo, Uruguay. 

7. City hall, Montevideo, Uruguay. 

8. Independence Square, Montevideo, Uruguay. 
9. Plaza Indepemlencia, Montevideo, Uruguay. 

10. Theater of the Sun, at Montevideo, Uruguay. 
11. Post-office, Montevideo, Uruguay. 

12. School of Arts and Sciences, Montevideo, Uruguay. 
13. Oriental Hotel, in Montevideo, Uruguay. 

14. Principal railway station, Montevideo, Uruguay. 

15. British Bank of South America, Montevideo, Uruguay. 
16. Club of Uruguayo, Montevideo, Uruguay. 

17. Bank of Rio de la Plata, Montevideo, Uruguay. 

18. National penitentiary, Montevideo, Uruguay. 
19. National prison. Montevideo. Uruguay. 
20. Charity hospital at Montevideo, Uruguay. 

21. National Insane Asylum, Montevideo, Uruguay. 
22. Italian hospital, Montevideo, Uruguay. 

2o. Headquarters ot the national lottery, Montevideo, Uruguay. 
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24. Methodist church at Montevideo. Uruguay. 

25. Produce trains in the Market Square of Montevideo. 

26. Park of Montevideo, Uruguay. 
27. A country house in Montevideo, Uruguay. 
28. Dr. Don Julio Herrera y Obes. President of Uruguay. 

29. Don Maximo Santos, ex-President of Uruguay. 

30. Young lady of Montevideo, Uruguay. 

31. Lady of Montevideo, Uruguay. 

32. Montevidean brunette. 

33. Montevidean blonde. 

34. Wife of Uruguayan statesman. 

35. Type of Uruguayan beauty. 

36. Belle of Montevideo, Uruguay. 

37. Old mills in Uruguay. 

3S. Old mill in Uruguay. 

39. A country road in Uruguay. 

40. Farmer's cart in Uruguay. 

41. Country house, Montevideo, Uruguay. 

42. Suburban villa in Uruguay. 
43. Country residence near Montevideo, Uruguay. 

44. Method of slaughtering cattle in Uruguay. 

45. Country residence in Uruguay. 

The Republic of Paraguay had 13 .specimens, as follows: 

1. Don Gaspar Francia, first President of Paraguay. 

2. Lopez II. formerly Dictator of Paraguay. 

3. View of the unfinished palace of Dictator Lopez. 

4. Market place in Asuncion, Paraguay. 

5. South American peddler. 

6. A tropical beauty. 

7. Water carrier in Paraguay. 

8. Transportation facilities in Asuncion, Paraguay. 

9. South American bird peddler. 

10. Cocoa palm; study of fruitage. 

11. Group of American peons. 

12. A peon cabin, South America. 

13. Funeral of an angelito (angel-child), a common sight in Paraguay. 

The United States of Brazil had 1)3 specimens, as follows: 

1. Manuel Deodoro da Fonseca, late President of the United States of Brazil. 

2. Dom Pedro II, late Emperor of Brazil. 

3. Dom Pedro, late Emperor of Brazil. 

4. The late Empress of Brazil. 

5. Princess Isabela of Brazil. 

6. Count d’Eu, husband of Princess Isabela of Brazil. 
7. Harbor of Riode Janeiro, Brazil. 

8. Shipping in the Bay of Rio de Janeiro, Brazil. 

9. Docks and arsenal at hio de Janeiro, Brazil. 

10. Avenue of Palms, Botanical Garden. Rio de Janeiro, Brazil. 
11. Avenue of Palms, Brazil. 

12. Palm avenue in Botanical Garden. Rio de Janeiro, Brazil. 

13. Avenue of Palms, Botanical Garden, Rio de Janeiro. Brazil. 

14. Avenue of Palms. Botanical Gardens, Rio de Janeiro, Brazil. 

15. Fan palms, Botanical Garden, Rio de Janeiro, Brazil. 
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1G. Glimpse of a tropical forest. 

17. Types of tropical scenery. 

IS. Government hospital at Rio de Janeiro, Brazil. 

l'J. Cathedral and ancient palaces in Rio de Janeiro, Brazil. 

20. Palace of the minister of agriculture at Rio de Janeiro, Brazil. 
21. Post-office at Rio de Janeiro, Brazil. 

22. Post-office at Rio de Janeiro, Brazil. 

23. Government printing office at Rio de Janeiro, Brazil. 
24. Government mint at Rio de Janeiro, Brazil. 

25. Palace of the late Emperor at San Christovao, Brazil. 

20. Governors Island, from Arsenal Point, Rio de Janeiro, Brazil. 
27. In the market place, Rio de Janeiro, Brazil. 

28. A market place in South America. 

29. A market place in South America. 

JO. Traveling dairy in Rio de Janeiro, Brazil. 

31. Great mountains of America. Mount Corcovado, near Rio de Janeiro, Brazil. 
32. Petropolis, Brazil. 

33. General view of Bahia, Brazil. 
34. Blahia, Brazil. 

35. City of Salvador (Bahia), Brazil. 
30. Streets in Bahia, Brazil. 

37. Bahian servant, Brazil. 

38. Banana seller at Bahia Brazil. 

39. Light house at entrance to port of Bahia, Brazil. 
40. Two boys of Bahia, Brazil. 

41. Brazilian negress and child 
42. Brazilian negress. 

43. Negro group in Brazil. 

44. Negro woman of Bahia. 
45. Negress of Bahia. 

46. Street scene, carts, and tramway, Bahia, Brazil. 
47. View of the Bay of Bahia, Brazil. 
48. Negress of Bahia, Brazil. 

4J. Fiamevvork showing construction of a native house, Bahia, Brazil. 
50. Grove of cocoanut palms, Bahia, Brazil. 
51. A South American policeman. 

52. Group of South American peons. 
»>3. Glimpse ol Pernambuco, Brazil. 

54. Residence at Caxanga, Pernambuco. Brazil. 
55. Reef and harbor, Pernambuco, Brazil. 

56. View of the harbor, Pernambuco, Brazil. 
57. Opera house at Pernambuco, Brazil. 
58. Harbor at Pernambuco, Brazil. 

59. Presidents palace, Pernambuco, Brazil. 

60. Carrying sugar cane to mill, Pernambuco, Brazil. 
61. Cadets of a manual training school, Para, Brazil. 
62. Interior of manual training school, Para, Brazil. 
63. Interior of farmhouse in South America. 

04. Group of school children and sehoolhouse, Ilha Grande, Brazil. 
6o. Native canoe and boatmen, Ilha Grande, Brazil. 
66. Works of Arroyo dos Ratos Coal Company. 
67. Shaft of a coal mine. Arroyo dos Ratos, Brazil. 
68. Water front, Rio Grande, Brazil. 

69. Wagons and teams, Curityba, Brazil. 
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70. Town of Angra dos Reis, Brazil. 
71. A milkman, Porto Alegre, Brazil. 
72. Brazilian laundry, Porto Alegre, Brazil. 
73. Washerwoman at a fountain in Brazil. 
74. Brazilian washerwoman, Porto Alegre, Brazil. 
75. Scene on the Amazon. 
76. Cayapo Indian chief in costume, Brazil. 
77. Appicaz Indian chief in costume, Province of Amazonas, Brazil. 
78. Indian chief from the upper part of the Amazon 
79. Steamboat on Jacuhy River, Brazil. 
80. Garitea on Madeira River, Brazil. 
81. Post and village of Tabatinga, on the Amazon, Brazil. 
82. Front view of a native thatched hut, Parahyba. 
83. Bakers wagon, Parahyba, Brazil. 
84. Native house in Parahyba, Brazil. 
85. Fruit seller in Brazil. 
86. Bit of virgin forest, Brazil. 
87. Brazilian ox cart or farm wagon. 
88. Water carrier in Brazil. 
89. Native of Paranagua, Brazil. 
90. Types of Brazilian plantation hands. 
91. Familiar street scene in Brazil. 
92. View of a pineapple plantation. 
93. A rubber tree. 

The West Indies had 86 specimens, as follows: 
• 

1. Family of Hindoo coolies, British Guiana. 
2. Group of Hindoo coolies, British Guiana. 
3. Group of Hindoo coolies, British Guiana. 
4. Hindoo coolie, British Guiana. 
5. Coolie woman, British Guiana. 
6. Coolie belle, British Guiana. 
7. Coolie mother and child, British Guiana. 
8. Coolie belle, British Guiana. 
9. Coolie magician, British Guiana. 

10. Coolie musicians, British Guiana. 
11. Group of coolies in Trinidad. 
12. Coaling station at Kingston, Jamaica, 
13. Coffee tree in Blue Mountains, Jamaica. 
14. Ceiba, or silk cotton trees, Jamaica. 
15. Avenue of cocoa palms, Nassau, Bahama Islands. 
16. Cocoa palm at Nassau, Bahama Islands. 
17. Banyan tree at Nassau, Bahama Islands. 
18. Silk cotton tree in Nassau, Bahama Islands. 
19. Habana, Cuba, in 1600. 
20. Habana in 1633. 
21. Ancient tower at Habana. 
22. Santiago, Cuba. Islands near the entrance, with summer villa. 
23. Moro Castle, Santiago, Cuba. 
24. Cuban coast near Santiago and the mountain Gran Piedra. 
25. General view of Santiago, Cuba. 
20. Cuban plowman. 

27. El Template,a chapel erected upon the spot where the first mass was cele¬ 
brated in Cuba. 
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28. Statue of “La India,” on the Prado, Habana, Cuba. 

29. An omnibus on the Prado, Habana. 

30. Moro Castle, Habana. 
81. Sugar cane, pineapples, and bananas, Cuba. 

32. A group of royal palms near Habana. 

33. Cuban huts. 
34. Farmhouse in Cuba. 

35. Cuban peon and child. 
36. Cuban negroes dancing on Christmas Day. 

37. Negro quarters in Cuba. 

38. A sugar plantation in Cuba.* 

39. Sugar cane in Cuba. 

40. Sugar estate in Cuba. 

41. A Cuban plantation. 

42. Sugar plantation, Cuba. 

43. Sugar plantation, Cuba. 

44. Sugar plantation, Cuba. 

45. Sugar plantation, Cuba. 

46. Sugar plantation, Cuba. 

47. Sugar plantation, Cuba. 

48. Load of sugar cane, Cuba. 

49. Sugar mill in Cuba. 

50. A Cuban sugar mill. 

51. A sugar mill in Cuba. 

52. A sugar mill in Cuba. 
53. Sugar plantation in Cuba. 

54. A sugar plantation in Cuba. 

55. Vacuum pans of a sugar mill in Cuba. 

56. Sugar plantation, Cuba. 

57. A sugar plantation, Cuba. 

58. Tobacco plant in Cuba. 

59. St. Thomas, from the bay, West Indies. 
60. Spanish water monkeys, modern. 

61. Creole woman in Martinique. 

62. Loading oranges at Martinique, West Indies. 
63. Entrance to the harbor of Curasao, Dutch West Indies. 

64. Governor’s palace at Curasao, Dutch West Indies. 

65. Convent of Curasao, Dutch West Indies. 
66. Government house, Jewish synagogue, and Masonic lodge, Curasao 

West Indies. 

67. Club house and main street, Curasao, Dutch West Indies. 
68. Some ancient mansions, Curasao, Dutch West Indies. 

69. Bridge across the lagoon, Curasao, Dutch West Indies. 
70. Tropical country house, Curasao, Dutch West Indies. 
71. A Carib girl, West Indies. 

72. A street in Curasao, Dutch West Indies. 

73. Residence street in Curasao, Dutch West Indies. 

74. Street in Curasao, Dutch West Indies. 
75. Street in Curasao, Dutch West Indies. 

76. Pontoon bridge across the lagoon, Curacao, Dutch West Indies. 
77. Peddling dulces in the West Indies. 
78. View of Basse Terre, Guadeloupe. 

79/ Crapauds, or native frogs, island of Dominica, 
80. Hercules beetles, island of Dominica. 
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81. Fragrant grass roots, Guadeloupe. 
82. Juinbie beans and Job’s tears, from St. Vincent, West Indies. 
83. Petrification from Antigua, West Indies, including petrified coral and cocoa 

palm. 
84. “ Cut coins ” from Tortola, West Indies. 

85. Epaulet worn at Waterloo. 
86. “ Swizzle sticks ” from Guadeloupe. 

The Republic of Santo Domingo had 29 specimens, as follows: 

1. First map of Santo Domingo. 
2. First map of Santo Domingo. Made by Fernando Columbus. 

3. Native hut thatched with palm, Santo Domingo. 

4. Entrance to the harbor of Santo Domingo. 

5. View of Santo Domingo from the bay. 
6. Gateway in the wall and sentry boxes of the old city of Santo Domingo. 

7. View of the citadel of Santo Domingo from the sea. 

8. Gates of the city of Santo Domingo. 

9. Glimpse of Santo Domingo. 

10. View of Santo Domingo city. 

11. Old church at Santo Domingo. 

12. Typical scene in Santo Domingo city. Casa de Colon. 

13. Cloister of the convent of San Francisco, Santo Domingo. 

14. Cloister of cathedral at Santo Domingo. 

15. Ruins of the old convent of San Francisco, at Santo Domingo. 

16. Ruins of the old convent of San Francisco. 

17. Ruins of an old church in Santo Domingo. 

18. Petrifaction from Santo Domingo. 

19. Roll of native tobacco, Santo Domingo. 

20. Native saddle and saddlebags, Santo Domingo. 

21. Coins of Santo Domingo. 

22. Old coins found in ruined city. 

23. Some Mexican coins of the time of Cortez. 

24. Sabers from Santo Domingo. 
25. Old machete, or Dominican cutlass, used in several revolutions by a brave 

soldier. 

26. City of Puerto Plata. 

27. Common way of landing luggage from the steamers, Puerto Plata. 

28. Bullock with girl on its back, Puerto Plata, Santo Domingo. 

29. Crosses erected neard^a Vega. Santo Domingo. 

IMPORTANCE AND FEASIBILITY OF UNITED STATES COMMERCE WITH 

THE LATIN-AMERICAN COUNTRIES. 

The people of Mexico and Central and South America are almost 
wholly occupied with agricultural and mineral industries. Cattle and 
sheep are raised in all the subtropical and temperate countries, and 
sugar and coffee flourish in all of them as far south as Chile and 
Argentina. The natural products of the soil, such as india rubber, 
gutta-percha, cocoa, timber, dye woods, cinchona Dark, etc., are impor¬ 
tant items of commerce, and considerable crops of grain are harvested 
annually in Argentina, Chile, and Uruguay, and the rapid progress of 
the cereal products of the former country threatens serious competition 
for the United States. In all of the countries mining constitutes an 
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important and growing industry, especially in Mexico, Honduras 
Peru, Bolivia, and Chile. There aro vory few mechanical industries* 
and those which exist are of the rudest sort, except in Mexico and 
Argentina, where some modern machinery has been introduced. 

The populat ion of Mexico and Central and South America is almost 
wholly agricultural. Cattle and sheep are raised in all the countries. 
The coffee plant and sugar cane flourish in all the countries south of 
the United States as far as Chile and Argentina. The natural 
products of the soil, such as gutta-percha, india rubber, cocoa, woods, 
etc., are important items of commerce. Considerable crops of grain 
are harvested in Argentina, Chile, and Uruguay. The trade in tropical 
fruit is large, especially in the Central American States and West 
Indies. Mining constitutes an important and growing industry, 
especially in Chile, Ecuador, Colombia, Peru, Honduras, Bolivia, 
Venezuela, and Mexico, and employs a large proportion of the popu¬ 
lation. The manufacturing population is inconsiderable. 

The annual value of the merchandise imported by the countries 
south of the Gulf of Mexico and the Rio Grande reaches above 
$600,000,000. This comprises prepared food products of the temper¬ 
ate zone, materials for clothing, and manufactured articles of every 
description. 

Of the aggregate imports, the United States, until recently, fur¬ 
nished only about 10 per cent, or $60,000,000, but the amount has been 
increased since the movement to expand our trade in that direction 
to about $120,000,000. 

Breadstuffs and provisions, agricultural implements, machinery, 
railway supplies, lumber, refined petroleum, and a few other articles 
in which we excel, have constituted our exports to Latin America. 
All other merchandise has been purchased in Europe, and the manu¬ 
facturers of that continent have given the peculiarities of the market 
careful study in order to supply what is wanted, prepared to suit the 
requirements of the people. They make a class of goods for the 
South American trade, especially adapted to the climate, the condi¬ 
tions, the tastes, and the wants of the consumers, which in different 
countries are so essentially different that the merchandise intended 
for one market is not salable in the others. And the difference in 
the conditions that govern the domestic trade in the United States is 
even greater. 

It is conceded that the ability and the ingenuity of the American 

manufacturers are equal to any of their rivals and superior to most of 

them. Recognition of the superiority of American merchandise is 
found in the frequent forgery of our trade-marks and the imitation 

of oui wares in the goods manufactured in Europe for those markets. 

The consumer in South America knows that the cotton fabrics woven 

in this country are usually better than those woven in Europe. Hence 
the European manufacturer sometimes so labels his goods as that they 
appear to have been made in the United States. 
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OBSTACLES TO THE EXTENSION OF UNITED STATES COMMERCE IN 

LATIN-AMERICAN COUNTRIES. 

1. Neglect or refusal to make the required style of goods. 

It is conceded by all who have actually engaged or had experience 

in this trade that one of the greatest obstacles to the export trade of 

the United States is the unwillingness or inability of our merchants 

and manufacturers to produce or provide the classes of goods required 

for the market of those countries. The manufacturers of this coun¬ 

try have, until recently, been absorbed in the production of articles 

required for their home market, and have permitted the manufac¬ 

turers of Europe to monopolize the trade of the southern portion of 

tliis hemisphere. The development of our industries has, however, 

been so rapid, and the capacity of production has so multiplied by 

the invention of labor-saving machinery, that the time has now come 

when they must seek foreign markets for their surplus and must 

adopt the same methods which have been successfully used by their 

rivals in Europe. The manufacturers of Europe, by a close study of 

the wants and tastes of the people, and by long experience, have 

become familiar with the peculiarities of this trade and have turned 

their attention with great assiduity to the means of producing such 

objects and arranging them in such forms as would meet the require¬ 

ments of Latin-American buyers. The merchants and manufacturers 

of the United States may well take a lesson from the experience of 

these rivals and bend their efforts towards securing this trade. 

Of the peculiarities of the southern markets most manufacturers 

in this country know nothing, because they have never studied them; 

and million s.of dollars worth of trade goes annually to Europe because 

the merchants of the United States do not seek the market or endeavor 

to produce the goods that are required. The demands are imperative 

and are governed by conditions that can not be altered. Our mer¬ 

chants, to command this trade, must be prepared to furnish in qual¬ 

ity, design, measurement, and package exactly what is required, and 

this can be done only by studying the customs, needs, tastes, and 

prejudices of the buyers. 

The communities of Latin America demand goods such as conven¬ 

ience and fancy have made desirable to them. They wish cotton in 

shorter pieces than our manufacturers turn out, and colored goods of 

brighter patterns. The American mills first manufacture and then 

solicit orders. European manufacturers reverse this method. Our 

manufacturers incline to make up designs of their own, suitable for 

the markets of the United States, and insist upon furnishing the 

same for the tropical market. An order for specific goods is rarely 

ever executed, but is nearly always tilled from the stock on hand, 

with the result that the American manufacturers do not receive and 

seem not to care for a second order. If they would be successful in 
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securing this Latin-American trade, merchants and manufacturers 

must 1)0 ready to produce or to procure the kinds of goods that are 

ordered by their buyers, and their promises made in this behalf must be 

adhered to with fidelity. The principle which seems to have actuated 

so many American business men, with regard to the*kind of articles 

intended for this foreign trade, of “take it as we send it or leave it 

atone,” must be uprooted and overturned before there will be any 

continuous or extensive commerce established with Latin-American 

countries. When our merchants shall study the quality and style of 

goods in demand, and become willing to exercise care and attention 

in the details of their manufacture, packing, baling, and shipment, 

then will be the golden opportunity for American manufacturers to 

control the enormous trade of the Latin-American countries now held 
by Europeans. 

Consul-General Adamson, of Panama, reports: 

The greatest objection in buying cotton goods in the United States, as stated 

by dealers here, is that the goods are too good; that the Panama buyer must take 

what the American manufacturer chooses to produce, and not what the buyer 

wants; that the English goods, made with a very large admixture of Surat cotton, 

but clayed and starched and calendered until they look even superior to the 

American article, are put up in pieces of uniform length and of greater variety of 

pat eras in a package, which is so compressed as to greatly reduce its cubic 

measure and at the same time the cost of freight; that the packages are made to 

weigh just what the buyer wants them to weigh, and are so enveloped in double 
baling cloths and oiled paper as to make them waterproof. 

One of the points particularly emphasized here is that they can have as few as 
10 pieces of 30 yards each printed in England, with any pattern they may select 

from sample cards, and of the precise quality and width of cloth they may choose. 

A commission house in Manchester, for instance, sends to its constituents in 

South America and Central America sample cards of the patterns of prints they 

are prepared to make, and with them they also send samples of the various cloths 

on which they will print those patterns, the price of the cloth, of course, depend¬ 

ing on its quality, and the price of printing on the more or less expensive nature 

of the pattern chosen. The dealer here is not bound to take a case containing 60 

pieces of one pattern of prints, in four slightly different colors of figure and the 

assoitment arbitrarily made at the will of tile manufacturer, and of pieces of 

11 r egular lengths; but he can have tha highest-priced pattern printed on the lowest- 
priced cloth, and as few as 10 pieces of 30 yards each of any pattern. He can order 

theeubstitution of one color for another in a pattern of several colors, to make it 
ga> ei oi more quiet in style, or he may send a pattern he has found in another 

class of goods. Thus, a dealer here found on a red cotton handkerchief a pattern 

that he thought would suit his trade with the Darien Indians, and had it printed 
on calicoes for that market, to his great profit. 

'*'* The unsatisfactory method of packing goods. 

As the tariff in all the countries under native government is levied 

upon the gross weight of imports, it is of vital importance that they 

should be lightly packed. As they undergo a great deal of rough 
andling, it is essential that they bo packed securely; and as the goods 

go, for the most part, to a humid, tropical climate, mold, rust, and 
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dampness must bo guarded against by waterproof envelopes. If tlio 

destination is not beyond the seacoast, the packages maybe large, but if 

they are to go into the interior, they will be transported on the backs of 

men and mules, except in the rare instances where there are railroads. 

There are principal depositories for imported goods at the seacoast 

whence the distribution takes place, and from these places orders are 

shipped to all parts of the interior and by every conceivable means of 

transport, which must also be considered. Most of the interior trans¬ 

portation in the southern countries is furnished by mules and men and 

in Peru and Bolivia by llamas. A mule can carry 250 pounds, but the 

weight must be equally divided upon either side of the saddle. A 

man can carry 125 pounds in a single package, and a llama a similar 

weight; and the goods should arrive at the port in such shape that 

they can be transported without repacking. In every case before 

shipping his goods the American manufacturer should ascertain pre¬ 

cisely how the}7 are to be transported and should pack accordingly. 

Packages should be made up to suit the mode of conveyance, atten¬ 

tion being given to weights and sizes and wrappings, which must 

invariably be of waterproof material, and the shipper should never 

depart from his instructions in the matter of packages. Bales of 

small packages, such as underclothing, socks, trousers, etc., should 

be iron-bound on sides and ends, and made as tight as possible. The 

package should be neat and attractive and plainly labeled. Where 

boxes are made they should be new and well nailed. To pack goods 

for export in the lightest possible manner and at the the same time 

securely against damage in transit is an art in which the European 

manufacturers excel, but which the United States manufacturers 
seem never to have studied. 

3. Longer credit given by European houses. 

There is unanimity of testimony that the merchants of Europe give 

longer credit to Latin-American buyers than our merchants have thus 

far allowed, and this is another reason why they obtain a larger por¬ 
tion of the trade. 

Latin-American merchants do not receive their payments steadily 

at frequent intervals, as they only come when crops or herds are sold, 

for we find it almost invariable that the people in agricultural com¬ 

munities prefer to purchase on credit rather than for cash. . 

A credit system is also rendered necessary by the great distance of 

the purchasers from the source of their supplies and the imperfect 

means of communication in the countries themselves. The wholesale 

dealer sells to a retail dealer, who is governed in his payment not only 

by his cash receipts but by his opportunities of remitting his indebted¬ 

ness. If he lives remote from a railroad, it may be many months 

before he has an opportunity. The importers also have to make up 

their orders months before they receive their go'ods. • 
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These and other causes have conduced to make a credit system the 
universal business habit of Latin America. It is practically impossi¬ 
ble for the wholesale dealer to sell many goods for cash. His regular 
customer, whether he live in the city or at a distance, is more or less 
his debtor. When lie comes to purchase he may bring money, but it 
is only to pay up in full or in part the old account. What he buys is 
on time. If he lives near by, lie begins to pay in fifteen days. If com¬ 
munication is difficult, he takes much longer. In Honduras the extent, 
of credit is estimated at two-thirds of the volume of business, and 
this may be considered a fair estimate for Venezuela, Colombia, 
Argentina, and Peru, while in Brazil, Haiti, and Porto Rico it is 
somewhat more and in Uruguay and Costa Rica slightly less. 

The demand for credit has been met with accommodation by the 
merchants o( Europe, who allow the buyers from six months’ to a 
year s credit. Further systems have been devised for convenience. 
“ For instance,” says a writer on the subject, “a merchant in Eng¬ 
land receives orders Irom one or more South American merchants 
aggregating a large sum. The English merchant presents these 
orders to his bank, to whom, as a rule, the financial standing and 
business integrity of the South American importers are known, and 
arranges for the bank to carry the credit, the bank obtaining, in 
addition to the interest paid by the debtor merchants in South 
America, a percentage of the profits of the English merchant derived 
from the sale of the merchandise.” From Argentina it is reported 
that “many houses in Buenos Ayres now have agents in Europe who, 
in consideration of the business put in their hands, give an open 
credit in proportion to the amount of business done.” 

Notwithstanding the fact of long credits being demanded, bank¬ 
ruptcies and failures arc rare, and the system is reported as mutually 
advantageous. 

Jf-. Advantage of experienced salesmen, who must speak the language. 

the first thing necessary to the capture of a new market is an agent 
to display goods and get orders. In Latin America such a man must 
speak the language of the country, or lie is practically useless. If 
a North American, he must remember that he is dealing with people 
of a different race from his own, with different social and business 
habits and to which latter he must conform. The qualities that go 
to make up a successful traveling salesman in Latin America can only 
be obtained after that experience which grows out of residence and 
travel and m acquaintance with the country wherein his field of labor 
18 to be located. Catalogues and circulars should accompany the 
agents, but by themselves they are of little or no use, especially if 
printed in the English language. 
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5. Object of the display by the Bureau of the American Republics at the 
World's Columbian Exposition. 

A principal object of the Bureau of the American Republics in mak¬ 

ing its display at the World’s Columbian Exposition was to furnish 

the United States merchants and manufacturers who might desire or 

propose to open a commerce with Mexico, Central or South America 

information which would enable them to compete in some degree 

with their European rivals. There was, therefore, included in the 

display a practical illustration of the requirements of the consumers 

in those countries as to the goods which might form the foundation 

of their commerce. In the formation of this exhibit the Bureau 

extended its researches in various parts of the world. The aid of all 

diplomatic and consular officers in foreign countries was invoked. 

Information was obtained from them, and some of them in Europe 

obtained and forwarded samples of the principal goods manufactured 

within their respective districts and intended for the commerce of 

Mexico, Central and South America. Reports were received from 

the following diplomatic and consular officers of the United States: 

Austria: / 
Commercial Agent John B. Howe, of Reichonberg. 

Belgium: 
Consul George F. Lincoln, of Antwerp. 

Consul George W. Roosevelt, of Brussels. 

United Kingdom: 

Consul F. H. Wingfall, of Leeds. 

Consul Wood, of Dundee. 

Consul Wallace Bruce, of Edinburgh. 

France: 

Consul Charles B. Trail, of Marseille. 

Consul Edw. B. Fairfield, of Lyons. 

Consul Hermel de Sallier-Dupin, of Nantes. 
Germany: 

Consul Daniel B. Hubbard, of Annaberg. 

Consul-General Aulick Palmer, of Dresden. 

Consul James S. Kellogg, of Stettin. 

Argentine Republic: 

Consul E. L. Baker, of Buenos Ayres. 
Bolivia: 

Minister T. H. Anderson. 
Brazil: 

Consul-General H. C. Armstrong and Minister E. H. Conger. 
Consul James M. Ayers, of Para. 

Consular Agent L. F. Da S. Santos, of Maranhao. 
Colombia: 

Consul Johnson Nickeus, of Barrunquilla. 

Vice-Consul Tracy Robinson, of Colon. 
Consul Smith, of Cartliagena. 

Consul-General Adamson, of Panama. 
Costa Rica: 

Consul Beckford Mackey, of San Jose. 
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Ecuador: 

Consul-General William B. Soraby, of Guayaquil. 
Mexico: 

Consul Eugene O. Fech6t, of Piedras Negras. 

Consul John S. McCaughan, of Durango. 

Consul James Viosca, of La Paz. 

Consul Charles B. Richardson, of Matamoras. 

Consul-General Sutton, of Nueva Laredo. 
Consul A. J. Sampson, of Paso del Norte. 

Consul Dolos H. Smith, of Nogales. 

Consul A. Lieberknecht, of Tampico. 
Consul John Drayton, of Tuxpan. 

Paraguay: 

Consul Edmund Shaw, of Asuncion. 
Peru: 

Consul A. J. Daugherty, of Callao. 

Chiclayo agency, by Consul A. J. Daugherty. 
Salvador: 

Vice Consul Guillermo J. Dawson, of San Salvador. 
Uruguay: 

Consul Frank D. Hill, of Montevideo. 
Venezuela: 

Consul E. H. Plumacher, of Maracaibo. 
British colonies-: 

Consul Thomas J. McLain, ,jr., of Nassau, New Providence. 

Consul Phillip Carroll, of Demerara, British Guiana. 
Consul W. R. Estes, of Kingston, Jamaica. 

Danish colonies: 

Consular Agent Joseph L. Taylor, of St. Croix. 
Consul Samuel B. Herne, of St. Thomas. 

Dutch colonies: 

Consul L. B. Smith, of Curacao. 

Acting Consul W. Wyndham, of Paramaribo, Dutch Guiana. 
Spanish colonies: 

Commercial Agent D. M. Miller, of Sagua la Grande, Cuba. 
Consul Lewin R. Stewart, of San Jose, Porto Rico. 

Commercial samples were received from certain of these officers 
These samples consisted of the actual articles prepared and packet 

at the manufacturer’s place of export in the foreign country, ant 
vt 1 e taken from their stocks just as ready for shipment to these Latin 

i meiican countries; and these samples were displayed in thoexhibi 

of the Bureau of the American Republics that they might afford ar 

oculai demonstration to the American merchant or manufacturer hov 

t ese goods were required by the Latin-American trade and how the} 

were ai ranged and prepared in the European market in catering t( 
this trade. 

0nsu ^reneial Aulick Palmer, of Dresden, Germany, sent GOpaek- 
embracing everything entering into the commerce, from broad- 

0 JU^ons and from furniture to ice machines. His memoranda 
n,l< ^clu^ ^ ° ^1()Adcloth maybe quoted as a sample of the descriptions 

which he gave accompanying each package. 
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No. 2. Broadcloth exported to Brazil, Chile, Peru, Bolivia, and Mexico. 

Prices and width marked on each sample. 
Broadcloth of superior quality for men is manufactured at Grossenhain and 

Biscliofswerda, mostly in black, blue, brown, and bottle-green colors. 

The width of this cloth is about 130 to 140 centimeters, and the finest quality is 

shipped to Guatemala, Lima, Rio Janeiro; the medium quality goes to Bolivia and 

Chile, and some to Peru and Mexico. 

Consul A. G. Wood, of Dundee, Scotland, sent 04 samples of jute 

and linen goods manufactured in that city especially for the South 

American trade. 

The consul at Belfast, Ireland, sent 230 samples of linens, etc., 

manufactured especially for the South American trade. All these 

exhibits were displayed, as before mentioned, in the Bureau of the 

American Republics at the Exposition. 
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COCOA AND CHOCOLATE. 

By J. S. Brenning. 

NATURAL HISTORY. 

Cocoa, or more properly cacao, is a valuable dietary substance 
yielded by the seeds of the cacao tree, belonging to the genus Theo- 
broma, of the natural order Sterculiacege. 

The cacao tree is a beautiful object. It grows ordinarily to the 
height of from 18 to 24 feet; it has a cinnamon-colored bark, and its 
wood is white, porous, light, and brittle. Its round, gray branches 
bear large alternate leaves, from the avils of which spring red and 

yellow flowers. 
This tree is a spontaneous growth in the forests of the Amazon and 

the Orinoco and is found at an elevation of even 1,200 feet. It grows 
similarly in Mexico, Guatemala, Nicaragua, and the neighboring 
countries, where it appears to have been introduced by the Indians 
before the European discovery of America. 

M. de Candolle tells us, in his fine work on The Origin of Culti¬ 
vated Plants, that when the first Europeans penetrated into the New 
World, the seeds of the cacao tree were sent up into the high regions 
of Mexico, where its culture is impossible. Their distribution was 
already begun and they ultimately became a common article of 
commerce. 

This precious tree is now grown in all American countries with a 
favorable climate, particularly in the Antilles, Venezuela, Colombia, 
New Grenada, Equador, Brazil, and Guiana. 

The cacao tree is delicate in cultivation. It requires a constant- 
temperature of about 27 degrees, plenty of moisture, a rich soil, and 
protection from the sun. The plantations are generally situated in 
deep valleys, inaccessible to drought. In Equador t he seed (or bean) 
is planted in the ground. In Venezuela it is sown in nurseries and 
transplanted at the end of six months. When the plantation is 
established in the midst of a forest, tin* trees which are too near are 
cut down and others manipulated whose foliage is abundant enough 
to afford a shelter to the young plants. 

The soil for growing the cacao tree must be deep and rather heavy. 
It does not flourish in sandy or stony ground. If the plantation is in 
the open, trees are first grown to afford ample shelter. Those gener¬ 

ally adopted are the banana tree, which shoots up with astonishing 
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rapidity; the citron, the anona, and the bucarre—trees with strong 
roots, vigorous growth, and thick-leaved branches, which continue to 
protect the cacao plant long after the banana tree has disappeared. 
Indian poesy calls the bucarre the mother of the cacao tree. Flowers 
appear on t he tree in the third year, but they are cut until it is 5 years 
old. From this time it boars seed, and up to 20 years and sometimes 
beyond it yields an abundant crop. 

The Spanish conquest ruined the culture of the cacao tree in Mexico 
by forcing the natives to work in the gold mines. It spread, however, 
in South America, but all attempts have failed to acclimatize it in 
Europe. 

The following are the principal varieties, which depend on climatic 
conditions and the nature of the soil: (1) The common cacao tree, 
grown in the Antilles and varying from 18 to 24 feet in height. This 
attains to the largest dimensions; (2) the Guiana species, which does 
not exceed 15 feet; (3) the bicolored species, grown in Brazil and 
Colombia, and still smaller than the foregoing; (4) the elegant cacao 
tree of Para; (5) the forest species, which grows in Rio Negro; (0) the 
oval-leaved species, which appears to be the original of that cultivated 
in Mexico and producing the famous cacao soconusco or cocoa royal. 

The produce of the cacao tree, gathered principally in June and 
December, is commonly known as the “pod.” It varies from 10to20 
ounces and comprises from 25 to 40 beans in five <livisions surrounded 
with a red mucilaginous pulp of an agreeable acid flavor. When 
plucked the pods are gathered into a heap under sheds and left there 
for three days. They are then emptied, and the seeds are separated. 
It is these seeds (or beans) which constitute the alimentary part of the 
fruit—the cocoa. They are shaped like almonds, gently flattened and 
formed of two cotyledons, the one entering the other, separated by a 
slight skin and inclosed in a husk covered with long vascular fiber. 
This husk is of a dark color, although tlio bean is a clear brown, and 
sometimes violet or black. The beans, still surrounded with pulp, are 
dried in the sun and then heaped together to undergo fermentation, 

which is of great importance to their future quality. 

THE COCOA LEGEND. 

According to the Mexican legend, Qnetzlcotl, the divine cultivator, 
brought from Paradise—where lived the first children of the sun— 
the seeds of the quacaholt, the tree of trees, and an object of venera¬ 
tion to the people whom it furnished with a food that was considered 
of celestial origin. It is thus that the grateful fancy7 of all nations 
has derived from Paradise the fruits that are the basis of their sub¬ 
sistence. From the highest antiquity the Mexicans regarded the 
cocoa bean as a providential food, attributing to it the most marvel¬ 
ous properties. They even used it as current money; the kountel 
equaling 400, the xiquipil 80,000, and the karga 240,000. The city of 
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Tabesco paid Montezuma an annual tribute of 2,000 xiquipils. rrho 
Mexicans roasted the cocoa bean, and consumed it in the form of 

soup, with a mixt ure of maize flour and a seasoning of red pepper. 

The consumption of this preparation was so frequent and universal 

that the Christian converts at Chiapa forsook the church when the 

bishop forbade them to take it during the time of divine service. 

HISTORY OF COCOA. 

The Spaniards, after the conquest of Mexico, having appreciated 

the remarkable qualities of cocoa, kept it entirely for their own use, 

and rigorously prohibited its exportation. About two centuries ago, 

however, cocoa crept into the court of Louis XIV. Queen Marie 

Therese loved it with Spanish ardor. Mademoiselle Montpensier says 

that she took it secretly, having brought from Madrid a Spanish 

chambermaid (La Molina) who was an adept in t he preparation of the 

delicious beverage. Madame de Sevigne seems to have shared this 

preference. Writing in February, 1671, she laments that Madame 

de Grignan, who had gone to Lyons, would not find a chocolate 

maker in that barbarous town. 

Chaliou first established a cocoa shop in Paris, at the junction of 

the rue St. llonore and*the rue de TArbre Sec, a spot which is now occu¬ 

pied by a fountain. The faculty of medicine soon favored the new 

product, and Michael Dupont, a successful candidate for the degree 

of doctor, sustained in his thesis “The salutary uses of chocolate.” 

Chocolate houses appeared about the same time in London and 

became common a generation later, in the time of Addison and the 

Spectator. From Spain, early in the seventeenth century, the use of 

chocolate passed into Italy, being extended there by Antonio C’arletti, 

of Florence, who lived a long while at the Antilles. Its use was com¬ 

mon and its properties were familiar in Austria, for in 1(524 Franciscus 

Rauch issued a pamphlet in which he recommended the interdiction 

of chocolate to monks, who would thus be saved from many ext rava¬ 

gances. A Dutchman, Bontekoe, physician to the Great Elector Wil¬ 

liam of Brandon burgh, wrote a treatise in 1679 on Tea, Coffee, and 

Chocolate, in which he highly praised the last of these productions. 

After the death of Marie Therese, Louis XIV himself contracted a 
strong liking for chocolate. It was served liberally to his guests on 
reception days, but as chocolate cost 6 francs per 'pound the frugal 
Maintenon put an end to this prodigality. On the death of Louis 
chocolate was once more patronized at court. The Repent took it 
daily, it was served at his levees, and its use rapidly spread down¬ 
ward into all classes of society. 

The demand for this article has steadily increased since then in 
every civilized country. There are many manufacturers of chocolate 
and cocoa in various parts of the world, but the development of this 
industry is chiefly due to the enterprise of two world-famous linns— 
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Mcnier in France and Van llouten in Holland. The history of these 
two houses is the history of cocoa in the present century. 

Up to sixty years ago the demand for the article was limited and the 

price was prohibitive. Its sale was restricted to chemists and confec¬ 

tioners who sold it in the form of bonbons and sweetmeats. The 

method of its production was most primitive. The pulverization was 

done by hand—a process at once slow and repulsive, and the article 

as offered for consumption was largely adulterated with foreign mat¬ 

ter. Things were in this state when cocoa entered upon a new area, 

thanks to Mcnier and Van llouten, who, independently of each other, 

from 1825 t o 1828, made a great economical progress in its manufacture 

and placed it within the reach of all classes—this wholesome aliment, 

as Linnaeus called its principal ingredient, Theobroma, tne food of 
the gods. 

CHOCOLATE. 

M. Mcnier founded in France an establishment for the manufacture 
of pharmaceutical products in general, but principally of those which 

could be reduced to an impalpable powder. It was the first factory 

in France where mechanical pulverization was conducted on a large 

scale. The manufacture of chocolate, which was at first an accessory, 

eventually became the chief branch of the business. In 1832 the Society 

for the Promotion of National Industries awarded a gold medal to M, 

Menier in recognition of the remarkable simplicity of his process and 

the general conduct of his factory. In 1853 the factory was greatly 

enlarged and is now the foremost producer of chocolate in the world, 

although many rival establishments have sprung into existence. 

Chocolate is a mixture of cocoa and foreign matters. Each country 

has its formula of production. Sometimes starch is added; sometimes 
only sugar and aromatics. 

There is no law regulating the manufacture, and unfortunately the 

manufacturers often take too much advantage of this liberty. 
It occurred to M. Van llouten, in Holland, cocoa might be supplied 

in a form preferable to that of chocolate without the addition of for¬ 
eign matter, and therefore in a state of higher concentration and supe¬ 
rior digestibility. It is to this idea and to M. Van Houten’s researches 

and experiments that we are indebted for the cocoa powder, of which 

he was the real inventor and for the manufacture of which he was 

granted a patent in 1828. The sales of this new product gradually 
extended, but its merits have become widely appreciated only during 

the last twenty-five years. It is now known ail over the world, and 

although each nation has its own cocoa factories Van Houten’s is still 
by far the largest in existence. 

Cocoa lias these advantages over chocolate: Being in powder, its 
piepai ation is easy and rapid. Boiling water poured over a spoonful 

of it makes in an instant a nourishing beverage, which is ready to the 
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Innd of the traveler, the tourist, the soldier, etc., while chololate is 

made up in cakes which require to be scraped down, boiled, and 

“ milled,” or frothed, before it is ready for drinking. Cocoa has no 
mixture of sugar, and can be taken by persons who must abstain from 

chocolate, The reduction of the natural fat renders it still more 

digestible, besides increasing the relative proportion of the azotoids 

and alkaloids, and t hus improving its tonic and nutritive properties. 

M Charles Girard, the distinguished head of the municipal labora¬ 

tory of Paris, writing in the great encyclopedia edited by M. Camille 

Dreyfus, after observing that cocoa is rarely consumed alone, but is 

usually mixed with other substances, such as sugar and arrowroot, 

when it is called chocolate, remarks that these additions are made for 

the more especial object of grinding the cocoa bean perfectly. “If 

recourse be not had to this method," he says, “a portion of the butter 

must be extracted. Cocoas thus relieved of fat,” he adds, “are the 

objectof an important, trade in Holland and in England and are desig¬ 

nated‘cocoa powder,’ ‘Dutch cocoa,’ ‘soluble cocoa,’ etc. About, 

one-half of the fatty matter is extracted, and the paste which remains, 

containing no more than 30 per cent of butter, is easily reduced to a 

line powder. These cocoas,*’lie continues, “from which the fat has 

been extracted, arc evidently richer in nutritive and mineral elements 

and are particularly suitable to those persons with whom too great a 

proportion of the fatty matter disagrees.” 
These advantages of cocoa were bound to alarm these chocolate 

manufacturers when both articles wen* offered to the same class of 

consumers. Some of them have accepted the situation and taken to 

the manufacture and sale of cocoa powder. The most powerful among 

them, however, have declared war against the rival commodity, ami, 

instead of carrying on a fair industrial competition, they resort to 

insinuations and calumnies. 

Taking advantage of the public want of technical information, they 

even compare the partial extraction of fat with the skimming of milk, 

which is simply ridiculous. Milk contains only 4 per cent of butter, 

while cocoa in its natural state contains 50 per cent. To extract, - or 

•1 per cent from the former is to impoverish it; to ext met 20 pen* emit, 

from the latter is to eliminate a great excess. 'Die cocoa thus treated 

is rendered more digestible and at the same time relatively richer in 

its more nutritious elements. It is brought, in fact, to the normal 

condition of the perfect foods with respect- to the proportions of albu¬ 

men, tat, and sugar. Here, indeed, as elsewhere, there is “an art 

which adds to nature," although over it all there is “an art which 

nature makes,” inasmuch as it is from her storehouse that science 

gathers the means of heightening the value or the beauty of her spun 
' aneous productions. 
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CHOCOLATE AND COCOA MANUFACTURE. 

.Many improvements have been effected during the last thirty or 

forty years in the machinery for manufacturing cocoa and chocolate. 

The present method differs greatly from that of former times. Not to 

speak of the primitive fashion of the Tolteks and Aztecs, which still 

linger among the Spaniards and Mexicans, history informs us that in 

the first methods with any pretension to science the cocoa and sugar 

were mixed by men who worked upon their knees, so that few indus¬ 

tries were so arduous or so injurious to health. In 1732 Dubisson 

invented a table which permitted the men to do their work standing. 

This was a stone with two inclined planes, under which were pots of 

glowing coal, the heat being sufficient to make the cocoa mass into a 

smooth paste. The substance was then pounded in a cast-iron mortar, 

both mortar and pestle being heated beforehand. One man could in 

this way make 14 pounds daily. Twice this quantity was placed at a 

time on the above stone table and slowly kneaded with the requisite 

quantity of sugar by means of an iron hand roller. This mixture was 

heated again on a stove and then east into molds. 

In 1776 Doret invented a water-power machine by which handwork 

was entirely superseded. Doret received a recognition from the Gov¬ 

ernment on the proposal of the faculty of medicine at Paris, with per¬ 

mission to call his works the “Fabrique Royale.” 

Since 1778 all the operations have been performed by machinery 

except the sorting of the beans and the wrapping up of the cakes. 

Cocoa and chocolate up to a certain point go through the same proc¬ 

ess of manufacture. The first operation .is the roasting of the beans 

in large revolving iron cylinders. (See fig. 1.) This improves the 

flavor and aroma, and passing afterwards through bruising rollers 

the husks are easily separated from the kernels. The broken beans 

are then assorted in rotating perforated drums, the thin light husks 

are blown away by fans in the winnowing machines (see fig. 2), and 

finally the hard cocoa “germs” are removed. The next operation is 

the grinding of the broken kernels between millstones (see fig. 3), 

from which the cocoa is delivered as a thin, uniform paste, the heat 

developed by the friction being sufficient to liquefy the cocoa butter. 

From this point the manufacture of cocoa and chocolate differs. 

CHOCOLATE MANUFACTURE. 

If chocolate is to be produced, the pasty mass is brought into the 
mixing mill, which consists of a large granite bedstone, revolving on 

a vertical spindle and two edge-running granite rollers, taking their 
motion from the revolving bedstone. The requisite quantity of sugar 
is added, and the mass is thoroughly mixed. But in order to com¬ 

plete the incorporation of the sugar with the cocoa the mixture has 
still to pass through crushing rollers, consisting of polished granite 



Fig. 1.—ROASTING BEANS IN LARGE REVOLVING CYLINDERS, 





Fig. 2.—FANS IN WINNOWING MACHINES. 
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Fig. 3—GRINDING THE BROKEN KERNELS, 





Fig. 10.—CRUSHING MILL WITH VERTICAL RUNNERS, 
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cylinders. On leaving these cylinders the mixture, which is now 
quite dry, is made pasty again in a heating room, and then, to secure 
the highest possible homogeneity, it is once more put in a mill with 
a single edge-running stone, which gives it the final kneading and 
of course makes it more fluid. Lastly, the air which has got mixed 
with the paste in these operations is eliminated by another machine, 
a cast-iron cylinder, in which an endless screw presses the paste 
through a small aperture. On leaving this machine the paste is cast 
in chocolate-cake molds, and any remaining air bubbles are elimi¬ 
nated by heavy shaking on a vibrating table. The molds are then 
cooled in a cellar and wrapped up for the market. 

If cocoa powder is to be produced, the paste running from the mill¬ 
stones (fig. 3) is put into bags and subjected to powerful hydraulic 
Pressure in order to remove a portion of the cocoa butter. The fat 
exudes slowly, leaving behind a solid, compact cake, which only 
requires to be broken up and finely powdered. This is effected by a 
crushing mill with vertical runners (see fig. 10), and the powder is 
finally passed through silk bolting sieves. This cocoa powder is 
generally put up in tins, with labels bearing t he manufacturer’s name. 
Chocolates for eating are prepared with large quantities of sugar and 
various flavoring substances, and form elegant and readily saleable 
confectious. 
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COLONIAL AND REVOLUTIONARY OBJECTS. 

By Anne Hollingsworth Wharton, Judge. 

In examining the colonial and revolutionary objects in the Govern¬ 

ment alcove, and those assigned to me elsewhere, several considera¬ 

tions have influenced me in giving my opinion as to whether or not, 

these collections deserved an award. First, their historical importance 

and value, in consequence of age or rarity; second, their importance 

as illustrative of the life, manners, thought, and culture in the period 

to which they belonged, and also as marking the progress of art, sci¬ 

ence, manufactures, and the arts of domestic life; third, their 

intrinsic value, as in the case of original documents, and of family 

heirlooms, plate, watches, etc.; fourth, their educational importance. 

Upon two of these considerations, the second and the fourth, I would 

base this report. A great exhibition like that at Chicago is primarily 

an educational factor, hence the value of the historical exhibits is to be 

gauged chiefly by their educational influence. This influence, I take 

it, was greatly enhanced by the full and interesting exhibit of objects 

illustrative of prehistoric life to be found in the department of ethnol¬ 

ogy ail<^ archaeology, which with the Spanish-American objects gath¬ 
ered in the monastery of La R&bida, and with the numerous relics 

collected in the department of the California building, linked the pre¬ 

historic American life with the early colonial life so perfectly that the 

student of American history could read the birth and progress of the 
United States in a series of object lessons. 

I he story of La Rabida, with its treasures of maps and manuscripts 

loaned by the Vatican, its original letters by Columbus and others of 

his time, and its paintings, which, whatever their merits as works of 

art, fulfilled their mission of presenting the history of the Spanish 

discovery to many to whom books would appeal in vain, will be told 

by one who well understands the importance of such teaching. 

1 he value ol the California historical exhibit should be emphasized 

because it was overlooked by many, perhaps on account of its loca¬ 

tion, and because it supplies a needed link between very early times 

and the preseut. This exhibit occupied the entire southern end of 

the gallery of the California State building, and was under the care 
of Mrs. Mary E. Hart, secretary of the Southern California Scientific 

Association, to whose care and judgment the systematic and attractive 

arrangements of the exhibit were largely due. This department was 
divided into three groups of exhibits representing three eras in the 
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development of* California—the Aboriginal era, the Mission era and 
the Pioneer era. The first, of these contained numerous objects illus¬ 
trative of the customs of the aboriginal Indians of California, such 
as musical instruments, articles of dress, implements for securing 
game, a case showing various foods and the crude manner of prepar¬ 
ing them, and food baskets of various kinds. Some of the latter 
especially t he cooking baskets made of the root fibers of grass, evi¬ 
denced considerable skill and ingenuity among the natives in weaving 
and braiding, and besides being very strong are perfectly water-tight. 

The Mission era exhibit represented the advent of the Mission 
Fathers and their influence upon the life and customs of the natives. 
Here were a number of paintings by Indian artists, and the famous 
Ford pictures from the art collection of Santa Barbara, showing the 
architecture of twenty-four mission houses in various sections, while 
a beautiful model of the Mission of San Buis Key, by Don Antonio 
and Donna Mariana Corouel, gives a fair idea of the effect and pro¬ 
portions of this Spanish Mission at Los Angeles. The cloister, the 
tower, and other beautiful architectural features were here repre¬ 
sented, all of which appeared on a larger scale in the California State 
building, which was modeled after three of the early mission houses, 
the San Luis Key, the Santa Barbara, and the San Capistrano. 

The adobe t iles used in building t he old Spanish California houses 
were exhibited, carved objects made by Indian converts, and a series 
ot pictures representing the Stations of the Cross, painted by the 
natives from such crude colors as were within their reach. These 
paintings are especially infcerestilfff’as illustrating the influence of 
European civilization and t hought upon the mind of the aborigines 
of America. 

A song book, with music, used by the Santa Cruz Indians was also 
shown, and a curious and roughly constructed wheel-chime used iu 
the Mission service of San .Juan Capistrano, which had an interest as 

dating from the year of the Declaration of American Independence. 
Some personal belongings of the Spanish governors and their fami¬ 

lies, garments ornamented with fine needlework and embroidery, and 
implements used by them, evinced the more advanced civilization of 
t he Spaniard, while his native cruelty grafted upon Indian life was 
emphasized by the arena for the bull fight, built within the mission 
inclosure and within the sound of its chimes and hymns. 

I he Pioneer era contained numerous documents, including certifi¬ 
cates of membership to various pioneer associations, among which 
may be mentioned the certificate of membership of William Tecum sell 
Sheiman to the Society of California Pioneers, the Marshall relics, 
paintings, photographs, etc. 

A number of interesting relies connecting the earlier Spanish colo¬ 
nial life with the later English, French, Swedish, and Dutch colonial, 
were to be found in the Louisiana State building, where among other 
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valuable manuscrips was the original order from Louis XIV for the 
settling of Louisiana and driving back the Indians, issued at Fontain- 
bleau, April 3, 1718, also later orders to Perier and Vaudreuil 

Here also was the appointment of Charles of Spain to Don Estevan 
de Gayerre, naming him royal auditor and comptroller for Louisiana 
in 1766, while upon the walls Avere paintings of the handsome Don 
and Donna Estevan de Gayerre.1 

A number of beautiful pieces of china, old chairs, sofas, and other 
articles of furniture and some fine paintings were to be found in this 
collection, once the property of wealthy families of Louisiana, which 
served to illustrate the style of living among such families in that 
State in early days. 

A sword of General Jackson’s, and sword and sash of Gen. J. B. 
Planclie, all worn at the battle of New Orleans, and relics of the war 
of 1812 and of the Mexican Avar, were to be found in this collection. 

Interesting links connecting early life upon the continent Avith 
later colonial life and pioneer Western life Avere to be found in the 
Wisconsin historical exhibit and in that of the State of Ohio, both to 
be found in the gallery of the department of ethnology and archaeol¬ 
ogy. Here Avere numerous objects connected Avith Indian life in the 
North-west, and, not the least valuable, a number illustrating the 
earliest contact with white settlers and the rules existing between 
them. 

Commendatory letters and commissions given to Ottawa chiefs by 
Sir William Johnson, the Marquis Duquesne, and Henry GladAvin 
Avere to be found in the Wisconsin collection, and also certificates 
confirming several chiefs as grand chiefs in 1778, and a certificate to 
Sarah Montour, better known to history as Madame Montour, of a 
contract of land on the Mohawk, near Fort Stannix, signed b}^ chiefs 
and sachems of the Oneidas, 1793, signed with names and marks. 

The Ohio settlement and early pioneer life were admirably illus¬ 
trated by a model of the Adventure Galley, which brought the 
pioneers to Marietta. This model, made from one of the plates of the 
original galley, was shoAvn in connection with a model of Campus 
Martius. 

The first milestone used in Ohio, Avith a large collection of imple¬ 
ments of husbandry and domestic use. 

These last were so Avell chosen and arranged that they elicited much 
interest and some reminiscences of early life from older visitors from 

1 Don Estevan de Gayerre. the contador, or royal auditor and comptroller, was a 

younger son of a patrician house of Navarre in Spain. After serving in the 

Spanish anny with distinction and holding positions of high trust in the Govern¬ 

ment, he was on the 10th of June, ITO.j, appointed by the King of Spain contador 

principial. ministerio de guerra y real hacienda. From numerous testimonials it 

appeared that this nobleman possessed in an eminent degree the traits of character 

Avhich have always distinguished the noble race of mountaineers from whom he 

was descended. 
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rural districts. One of these latter, an old farmer, stood before a 
(lax-brake knife and hackle, and recalled, for the edification of his 
children, how he wounded his hand with just such a hackle the day 
before his wedding, and had to be married with his hand tied up in 
consequence. 

The only way in which the later colonial and revolutionary exhibits 
collected in the rotunda in the Government building could be fairly 
considered was by studying them in connection with those in the dif¬ 
ferent statehouses. Many of these represented interesting colonial 
buildings, as in the case of the Massachusetts, Pennsylvania, New Jer¬ 
sey, and Virginia statehouses, which thus impressed the style of these 
historic buildings upon the minds of many who had never been able 
to see the originals. To those who have been reared within a short 
distance of Faneuil Hall in Boston or the statehouso in Philadelphia, 
both replete with interesting memorials of the past, it may seem a 
small matter to have been able to look upon some chair or table 
brought over in the Mayflower, or upon the watch that lay upon the 
table in Independence Hall while the Declaration was signed, or upon 
the inkstand into which the Fathers of the Republic dipped their pens 
upon that momentous occasion; yet no person could spend much time 
in the different State buildings and in the Government building with¬ 
out being impressed with the deep interest felt in these colonial and 
revolutionary relics. The number of people who were always to be 
found around the cases in the rotunda of the Government building 
and in the exhibit of the Department of State, where were gathered 
together letters and journals covering the most important periods of 
our history, battle flags, swords, and numerous relics, the many ques¬ 
tions asked of the custodians and the expressions of wonder and 
delight heard upon all sides, witnessed to the keen interest felt in 
viewing these objects and to also their importance as educational 
factors. The great men and noble women of the past became more 
real to the children of the nation when they looked upon articles that 
once belonged to them, letters and journals written by them, and 
objects used daily in their homes illustrating their personal habits 
and characteristics. 

Fathers brought their boys to show them the sword worn by Wash¬ 

ington when he resigned his commission at Annapolis, December 23, 

1783, the flag that floated over his headquarters, or the bold signature 

of John Hancock appended to the Declaration, or the first lightning 

rod of Franklin; while mothers drew the attention of their daughters 

to a pincushion made by Martha Washington, or a. gown embroidered 

by Abigail Adams, to show them what neat stitches were set by these 

ladies of the olden time; or pausing before an elaborate piece of needle¬ 

work representing an impossible Garden of Eden, in which Adam in 

the costume of Charles I, and Eve attired like a Watteau shepherdess 

recline upon a green bank, they marveled at the skill with which a 

last century Newr England maiden of 10 plied her busy needle. 
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All through these exhibits were to be found interesting objects con¬ 
nected with the advent of the European upon the continent, side by 
side with those of later colonial and revolutionary interest. One 
important function of these earlier relics was to draw attention to the 
much neglected fact- that the American colonies can boast an eventful 
history prior to the stirring days of the revolution. In the New York 
case were two pieces of wampmi, one to commemorate the advent of 
the white man upon the continent, and another to celebrate the feder¬ 
ation of the Five Nations. The signification of this latter, a fine belt 
in excellent preservation, is thus explained by its owner, the lion. John 
Boyd Timelier: Tho heart in the center represents the Onondaga tribe, 
Hiawatha having insisted on an agreement by which the headship of 
the league should abide with this nation. Through this heart are uni¬ 
ted the Oneidas and Mohawks and other tribes in the East, and the 
Cayugas, Senecas, and other nations on the West. The keeper of the 
Wampun, it was also stipulated, should belong to the Onondaga 
Nation. 

This identical,piece of wampum was made at the time to commemo¬ 
rate the union of the Five Nations, and was to that first American 
Union what our Constitution was and is to us. These relics, taken in 
connection with articles in household use among the early settlers—a 
tile from the first- house in New Utrecht, Long Island, built in 1657, a 
Dutch Bible 256 years old, a communion service used at Flatlands as 
early as 1656, served to illustrate how closely the aboriginal life of 
the continent and the newer civilization were associated for many 
years—sometimes in peace and amity, but more frequently in hostility 
and bloodshed. This later and darker phase of the early history of 
New York was accentuated by a quaint old painting of the burning 
of Schenectady and a portrait of Deborah Glen, a survivor of this 
tragedy.1 These pictures were in the New York Statehouse, where 
were to be seen old tankards, lamps, and candlesticks, a curious and 
handsome Dutch sledge for one person, which came from Holland in 
1700, a “freedom suit” presented accordingt-o the custom of the time 
to Jonathan Sheldon at the close of his apprenticeship in 1778; a piece 
of a calico gown worn by Mrs. Jonathan Sheldon at her wedding in 
1784, which cost #1 per yard; and to prove that the graces and adorn¬ 
ments were not overlooked by women, even in troubled times, a lamp 
for heating crimping irons used over one hundred years ago was 
exhibited, also stays worn at the Washington Inaugural Ball by a lady 
of the Van Buren family. 

Numerous relics of the powerful old patroon families were to be 
found in the New York collection; a seal of Philip Schuyler’s; hand¬ 
some silver from the Verplanck family; shoe buckles of Augustus 

1 Deborah Glen was one of the few survivors of the Schenectady massacre of 

February, 8, 1690, in which the attack of the savages was led by Lemoine de Saintc 
Helene and another French officer. 
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Van Cortlandt; a receipt signed by Killian Van Rensselaer; and a 
cannon that st ood by the doorway of the old Van Rensselaer house in 
Albany, and was always discharged at the birth or death of a member 
of the Van Rensselaer family. 

In the New York collections as in those of the other States an inter¬ 
esting contrast was presented bet ween objects illustrative of extreme 
simplicity and the struggle of pioneer living, and certain luxuries in 
the line of household furniture and articles of dress imported and 
used by wealthier colonial families. The most noteworthy of these 
were a handsome Dutch demijohn ornamented with an appropriate 
picture of two men playing cards, a fine brass pestle and mortar, and 
various articles of silverware, while in Hue china collection were plates 
representing the birth of American Independence, the landing of 

* ' ^ ^ ' h \ 11 tory, also a Washington 
memorial pi teller. 'This latter, made soon after the death of Wash¬ 
ington, bore the following inscription upon its side, “ Washington in 
Glory and America in tears.’' 

In no State collection perhaps was this contrast between rude begin¬ 
nings and established prosperity more marked than in that of Massa¬ 
chusetts. Here were to be found such traces of the life upon the 
continent as a copper censer made by the Franciscans who came over 
with Columbus a silver breastplate made by Miami Indians, and 
many traces of pioneer living; a knife worn by Miles Standish in 
H>30; a Judy lamp used in colonial days; a shoe and clog worn by 
Mrs. John Foye, of Boston, 1730; pattens 200 years old; a pitch pipe 
of the kind used in choirs before tuning forks came into vogue; a foot 
stove used in New England when churches were guilt less of tires; and 
a pair of clumsy little shoes worn by a New England baby who after¬ 
wards bowline aid-de-camp to General Washington. These objects 
were especially interesting when viewed in connection with the large 
collection of handsome furniture and the complete assortment of 
wearing apparel gathered together in the Massachusetts State Build¬ 
ing. This house represented the fine old home of the Hon. John 
Hancock, and if, as was said by some visitors who remembered the 
original, it was somewhat handsomer and more ornate than the house 
tliat stood on Beacon st reet, Boston, in the early years of this cent ury, 
it was in a general way an admirable reproduction, in architecture 
and style. 

On the right side of the doorway of this old Hancock mansion was 
a very beaut iful room whose floor was laid in blue t iles; these, with a 
handsome fireplace with fire buckets hanging above it, heavy rafters, 
and deep-seated windows, gave the room an air of old-time comfort 
and elegance. On the left side of the hall was a room whose walls 
were lined with portraits of eminent, sons of New England, and whose 
cases vere filled with valuable and interesting documents and speci¬ 
mens of early colonial and provincial currency, including the old pine 
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and oak tree shillings. 1 Many persons who had never had an oppor¬ 

tunity of visiting Salem, and who may have begun to regard the witch 

tales of early New England, so remote from their own time, as of 

doubtful authority, were now able to gaze upon the original docu¬ 

ments pertaining to this dark page of her history. 1 lere were to be seen 

depositions of the Putnams and others before Magistrates Hawthorne 

and Curwin in Salem village, and indictments against Abigail Hobbs, 

of Topsfield, for covenanting with the devil, 1692. 

These and many other manuscripts from the Essex Institute served 

in connection with the various objects associated with them to pre¬ 

sent an interesting object lesson upon the earlier life of New England. 

Further illustrations were to be found in a series of portraits and 

engravings of celebrated sons of Massachusetts, early and late, be¬ 

ginning with Winthrop and Ilradstreet, and other early governors, and 

ending with such eminent statesmen and writers as John Lathrop 

Motley, Williani Lloyd Gar¬ 

rison, George Cabot, James 

Russell Lowell, Wendell 

Phillips, Daniel Webster, 

J. G. Whittier, and Phillips 

Brooks. Autographs and 

letters of many of these ' 

men were found in connec¬ 

tion with their portraits. 

Massachusetts cert a i n 1 y 

did much for t he historical 

education of the children 

of the nation, for here, in 

addition to the many portraits exhibited, were pictures representing 

the architecture of the time, t in* lean-to roof and hip roof, such as 

that of Roger Williams, called “The Witch Home,” because the first 

examination of witches was said to have been held in this old house, 
still pointed out to visitors to Salem. 

Among special objects of interest in the Hancock house was a cradle 

in which five generations of the Adams family had been rocked, a 

mirror from the great house of Governor Hutchinson, the watch of 

Miles Standish, brought over in the Mayflower, and a fine desk, 

brought over early,2 a corner cubbard used in England in 1568, a desk 

Witch House in Salem. 

1 John Hull, a silversmith, ami Robert Sanderson were in charge of printing 
when the pine-tree shillings were issued. The first date, 1(552, was continued upon 
these shillings for thirty years. (Memorial History of Boston, I, 354.) 

' To the desk above alluded to was attached the following interesting history: 
“ This bureau or writing desk belonged originally to John Drew, whose grand¬ 

father was Sir Richard Drew, who was knighted by Queen Elizabeth in 1589. He 
was born in England in 1642 and brought this bureau with him to Plymouth, 
where he joined the colonists in 1660. He established a home of his own in 1673 
and lived, as his descendants also lived, through four generations in a house which 
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,,8ed by General Washington while occupying the Craigio home at 

Cambridge, an oak chest used in England early in the seventeenth 

century, and a clock made in Halifax, England, with the figures of 

Adam and Eve carved upon the door. In one of the beautiful rooms 

of the Hancock house was an original pencil sketch of Washington 

made by Wright, of New York, in 1790; some interesting pictures of 

Revolutionary scenes made by the famous 1 aul Revoie, and a paint¬ 

ing by Copley of t he brother and sister of Governor Christopher Gore. 

In some of the Massachusetts cases were handsome and elaborate 

gowns worn by ladies of the republican court and an interesting col¬ 

lection of costumes, coats, dresses, slippers, knee buckles, combs, 

fans, etc., reaching further back into colonial days. 
Among other objects of interest in the Massachusetts collection were 

firearms carried in Queen Anne’s war; a bullet mould used by women 

before the battle of Fort William Henry, 1758; the torch carried by 

Putnam into the cave; a’canuon ball from the field of Lexington; and a 

Breeches Bible, which was printed in London in 1599 and brought over 
in the Mai/Jlower in 1620, and has descended to its present owners,the 

Thayer branch of the family. The page containing records of family 

births and deaths has been kept by John Alden and his descendants 

down to the present day. 
Although the collection of the State of Rhode Island in the case m 

t he Government building seemed small when compared with those of 

some of the ot her States, it contained some objects of great historical 

value, as the original deed of 1642 for the town of Warwick, being the 

characterist ic signature of the Chief Myantonomy and other Indians; 

also a manuscript letter of Roger Williams to Governor John Wm- 

throp, dated November 6,1651; a manuscript document upon the burn¬ 

ing of the Gaspw, signed by Robert Auchmuty and others in 177b; 
and a broadside of 1767 upon abstaining from the use of tea and other 

imported articles. 
A mem f; objects of interest in the Rhode Island case were a handsome 

old watch which belonged to Count Koohambean; an inkstand at <ri 

stood on Coles Hill, about 2 V> feet from the Crow of the hill overlooking I ]ymo 

Rock. This writing bureau was handed down as ono of the heirlooms o 
family until it became the property of Winezer and Mamrchia* who were he 
Drews to own it. It then came to John Sturtyvant, who took care ot the o <- 

in their last days. It afterwards came into the possession of Winslow rew 

Standish, an antique furniture dealer, from whom the present owner pmc iase' 
“ The writing desk was made before mahogany was introduced. It was \ ene 

with red walnut, a wood now unknown, and the veneer was nearly t e^. 
of an inch thick, and still remains in place. It is believed to be t e o es ^ 
of furniture of its kind once used by the early Pilgrim colonists in ort 
ioa now existing. It must have been made in England in the ear y ays o 
seventeenth century, when Milton was writing his 11 Penseroso in a , 
home, when Cromwell was serving in Parliament, when Stafford was 6 ® 
deputy of Ireland, and when Charles the First was trying to uphold t e ne i 
monarchy.” 
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Stephen Hopkins (signer); a handsome silver tea service, marked 

J. A. A., once the property of John and Abigail Adams; a silver lov¬ 

ing cup of Hon. John Brown; large traveling watch and heavy spec¬ 

tacles of William Ellery; a candlestick and snuffers of General Greene; 

and a china plate made in France for Martha Washington, which is 

especially interesting, as it bears the names of the thirteen original 

States, with Vermont and Kentucky added. Some of these articles 

were handsome and all were representative of the life and customs of 

the times, as were many of the interesting relics gathered together in 

the Connecticut State building, where were rooms furnished in old- 

fashioned style, with corner cupboards taken out of old Connecticut 

homesteads, these filled with blue and mulberry china; quaint mir¬ 

rors, chests of drawers, a wedding chest 300 years old, and bed hang¬ 

ings and curtains spun and embroidered by women among the early 
settlers. This house, like the log cabin 

in another part of the exhibition, illus¬ 

trated a distinct phase of New England 

life. The interior of the Connecticut 

House represented the life and pur¬ 

suits of towns, to which more luxuries 

came, while the log cabin, with its 

flax hackle, carding machine, spinning 

wheel, and festoons of dried fruits and 

vegetables, admirably represented the 

thrifty life of the pioneer in t he small 

villages of the early settlement. Among 

the many interesting things in the Con¬ 
necticut House were a chair brought 

from England bv Richard Wayne, in 

1785, which was sat upon by every 

President of the United States from 

Andrew Jackson to General Grant; a 

carved chest, brought to Hartford by Thomas Robinson, in 1640; 

watches, pistols, and swords of Jonathan Huntington, John Cotton, 

and Jonathan Trumbull; also a curious wooden settle with a high 

back to keep off the draught, which gave one a realizing sense of the 

struggles of our New England ancestors to keep their backs from 

freezing while their faces were warmed by the cheerful but delusive 
blaze of a wood fire. 

Pennsylvania also sent some of her choicest treasures to Chicago, 

not least among them the old Liberty Hell, around which an incessant 

stream ot people gathered, eager to see and to touch the precious 

relic, wondering how t hose words, a seeming prophecy of freedom, 
came to be placed upon its side as early as 1753: 

“ Proclaim liberty throughout all the land, unto all the inhabitants 

thereof.” Such questions were briefly and satisfactorily answered 

thus: After the bell arrived from England in August, 175J, and 
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Liberty Boll, allowing crack. 
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before it. was hung it. was accidentally cracked, whereupon it was 

n cast in Philadelphia by Pass & Stow, March, 175:], and tin* fore- 
tr<>ii»t»r inscription placed upon its side. Although the bell was tin- 

is lied and hung in June, 1753, the most important (‘vent in its history 
is that on tin Fourth of July, 1770, when it rang out its proclaim of 

the birth of a nation, upon the basis that all men are horn free and 
equal 

In 1 777, when the American forces were obliged to evacuate Phila- 

Itt’uioviil nf tho l»‘ll to Allow town. 

delpliia, the bell was taken to Allentown, Pa., and placed in the care 

ot the Zion Reformed Church, where it. was concealed to prevent it 

falling into the hands of the British. At the close of the war it was 

returned to Philadelphia and continued in use until 1828, when it was 
so hung that it could boused upon state occasions. In 1830 i^c racked 

while tolling for the death of Chief Justice Marshall, after which it 

was relegated to the position of ail honored relie to which visitors to 

the Centennial of 1870 and to the World’s Fair of 181)3 have in turn 
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paid their respects. The old bell now lianas in a special arch built 
for it upon its return from the Chicago Exposition—in the east room 
on the ground floor of Independence Hall, Philadelphia. 

The relics in both the Pennsylvania State building and in the case 
in the rotunda of the Government building embraced such scope and 
variety that each one deserves special mention, possessing, as it does, 
unique historical interest. Among these were the watch and the suit 
of clothes worn by Charles Carroll of Carrollton when he signed t he 
Declaration; the sword of General Anthony Wayne; a dress sword of 
John Hancock, first President of the American Congress, loaned by 
his great-grandnephew, Thomas Chase; a portrait of Uisliop White, 
and in connection wit h it a manuscript of the first, prayer offered in 
Congress, in the hand writ ing of John Hancock; a naval pitcher, bear¬ 
ing on one side the following inscription, beneath the lip of the 

pitcher: 

“Our mountains are covered with Imperial Oak. 
Whose Roots like our Liberties ages have nourished. 
But long ere our Nation submits to the yoke. 
Not a tree shall be left on the Field where it flourished. 
Should Invasion impend, every Tree would descend 
From the Hill tops they shaded, our shores to defend, 
Ne'er shall the Sons of Columbia be Slaves 
While the Earth bears a Plant, or the Sea rolls its Waves.” 

“Success to the Infant Navy of America!" 

Upon the other .side*, under a pict ure of the naval 
the following inscription: 

engagement, is 

“LInsurgente, French frigate of II guns and 111 men, striking her colors to the 
American frigate. Constitution, Commodore Truxton, of 40 guns, after an action 
of an hour and a half, in which the former had 75 men killed ami wounded, and 
the latter 1 killed and 3 wounded, Feb. 10, 1799.” 

A pewter platter marked IfiOO, from Thomas Chancellor to Frances 
Perot Ogden,” which has conic down through the Haileys, Guests, and 
Morrises. An old galoche or patten of leather and wood such as for¬ 
merly took the place of our light and pliable rubbers; a silver lamp 
used in Philadelphia during the Revolution; a bayonet and flintlock 
taken from the frigate Augusta^ which was sunk in the Delaware 
during the Revolution; china punch bowl used by Washington and his 
office,s din ing the Revolution; a hymn book printed in Germantown 
in 177w, ,t silver tea caddy owned by Mrs. Richard Raclie, daughter of 
benjamin Franklin; a pair of white kid gloves worn by Thomas 
Robe its at his wedding in 1730, and since worn by six generations of 
os descendants on their wedding days; a clock brought from Scotland 

over two hundred years ago; a tortoise shell and gold snuffbox which 
belonged to Joseph Priestley; an ale mug which belongs to John Paul 

• ones; a fork and spoon from Valley Forgo, and many other objects, 
once in daily use, that served the double purpose of recalling the 
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names ami services of distinguished persons, while ilLustmtin^ the 
life and customs of their times. 

A Breeches Bible, in excellent preservation, recalled the curious 

derivation of the name which is said to have come from the followin'’ 

(plaint translation of Genesis III, verse 7: “Then the eies of both of 

them were opened, and they knew that they were naked, and they 
sewed figge leaves together and made themselves breeches.” 

Of special historic interest was a musket ball from Braddock’s field 

1755, a drum from the battle of Bunker Hill, a sword of Gen. Anthony 

Wayne, a Masonic apron worn by General Washington, and a letter 

from John Hitch (17SH) asking exclusive rights upon the newly 

invented vessel to be propelled by steam. 

In the Pennsylvania State building, whose exterior admirably rep¬ 

resented Independence Hall in Philadelphia, the birthplace of our 

nat ional and const it utional liberty, were gathered together a number 

of interesting objects. Here portraits of William Penn and of other 

governors of Pennsylvania and of such early mayors of Philadelphia 

as Matthew Clarkson, the Willings, Robert Wharton, Hillary Baker, 

and John Swift adorned t he walls, while in the cases were to he found 

such valuable and interesting manuscripts as the Quitclaim Deed 

from James, Duke of York and Albany, to William Penn, dated 

August 21, 16K2; an excellent reproduction of the Charter of Charles 

II to William Penn, dated August, 1682; and an old document signed 

by William Denny in 1756; certificate of the incorporation of the 

Pennsylvania Prison Society, founded in 1751, said to be the first in 

the world, of which Bishop White was t he first president; also the cer¬ 

tificate* of the incorporation of a Society for the Abolition of Slavery, 

the first society of the kind organized in the world. 
New Jersey, like Pennsylvania and Massachusetts, had a colonial 

building representing the Morristown headquarters of General Wash¬ 

ington. The house has a broad, square hall, with circular gallery 

above, into which 11n,* chambers opened. There were no relics in this 

building, but in the New Jersey ease in the rotunda of the Govern¬ 

ment building were a number of interesting objects. Among these 

was some pewter ware of 1600 and some Delft ware in use in 1758; a 

pair of glass saltcellars used by General Washington when entertain¬ 

ing Lafayette; some china and household articles from Salem County, 

N. J.; and an old communion service used in Friesburg, Salem 

County, N. J., as early as 1726. . $ 
As the States of Pennsylvania, and New Jersey lie so near each 

other iheir relics, like their history, have become contused, hence in 

the New Jersey collection were to be found such objects connected 

with the history of Pennsylvania in the Revolution as the watch that 

lay on t he table when the Declaration was being signed; and a large 

silver watch, once the property of Lydia Darrach, which, with the 

little story belonging to it, interested many Western visitors to the 
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Fair, who read it for the first time the stirring tale of how Lydia 
Darrach informed Washington of the movements of the British while 

they were in possession of Philadelphia. Here also was the sword of 

Major Walton, first major of the First Regiment of New Jersey 

troops; an epaulette worn by General Washington and given by him 

to his secretary, Maj. William Jackson, of Philadelphia, from whom 

it passed into the possession of its present owner, Philip Physiek 

Peace; a Masonic apron worn by General Washington. In connec¬ 

tion with this a Masonic emblem once worn by Lafayette, and, as if 

to link together the States of Pennsylvania, New Jersey, and Massa¬ 

chusetts, an interesting relic of the early settlement of the latter 

State was a watch brought by Peregrine White for his son Benjamin 

in 1655, which passed, through Margaret White, to the May family of 

Pennsylvania. 
Little Delaware, both in her State building and in the Govern¬ 

ment building, made a good representation among her larger sisters. 

Among other interesting objects were to be found pewter plates 

brought over in the Welcome, 1682; a Columbus coffee pot of English 

ware; a Britannia soup tureen, binned at the battle of the Brandywine; 

a watch, over 100 years old, carried at the same battle; an old family 

umbrella from the family of Bishop Coleman; and a hominy mortar, 

which has been in the possession of the Deputy family for 200 years, 

which from its worn and battered appearance has evidently done good 

service for the Deputys, in the days when hominy had to be pre¬ 

pared in the household instead of being bought at the corner grocery. 

Among the specimens of old china, of which there was a beautiful 

collection in the Delaware house, were some handsome pieces of old 

Dutch china and Staffordshire china of 1085, in different colors, espe¬ 

cially mulberry and blue; a Jefferson plate of old blue English china; 

a quaint millenium plate; a very fine small plate that belonged to 

Robert Morris; some pieces of china of John McKinley, early gov¬ 

ernor of Delaware; and a William Penn plate from the Stevens 

family at Iloboken, N. .1. In proximity to these more elegant articles 

of household use were a tallow dip and snuffers, a Dutch pipe used 

by Hessian soldiers, an iron spider from the home of Ciesar Rodney 

(signer), an old fire bucket, a warming pan from the family of Gov¬ 

ernor McKee, and a spoon-shaped bullet mold used in the family 
of Eleazer Clarke. 

Here also was a Scotch communion service over 100 years old; an 

elaborate altar cloth worked by Queen Anne, marked A. R., presented 

by her to St. Anne’s Church, Middletown, Del., and a Breeches Bible, 

printed in London in 1599. Among valuable manuscript documents 

were an original deed of land from Francis Lovelace, 1671; another 
from John Penn; a survey map of 1764; and an original deed from 

Lord Baltimore, signed Frederic Baron, of Baltimore, with seal 
attached. Nothing in this collection attracted more attention than a 
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housewife worn by Mary Harvey Brinton, at Chadds Ford, when she 

talked with General Washington on the morning of the battle of the 
Brandywine, September, 1777. Of later date was a banner presented 

by the ladies of Wilmington, carried at the ratification of the Federal 

Constitution, 1787; and a time-table of the first steam cars that left 

New Castle for Frenehtown, a stage coach on tracks, 1833. 

In the Maryland Statehouse were no objects of historic interest; hilt 
in the Maryland case in the Government building was a rich display 

of silver, china, and jewels, many of which are still in the families of 

desceiulenfs of their original owners. Here were a silver pap howl, 

posset cup, and tray which belonged to Edward Lloyd, first councilor- 

general of Maryland, 1700-1713; a handsome punch ladle, old English, 

with coin of George II in bottom, presented to Mr. Barbour in 1740; 

an English tankard, silver,which belonged to Nicholas Macubin, high 

sheriff of Anne Arundel County, Md., in 1733. 
A pair of curious, large, heavy bracelets of gold and topaz which 

belonged to Mrs. Luke Barbour in 1750; a Spanish coin, current in the 

colonies in 1732; and a silver tea caddy which belonged to Thomas 

Gough in 1720. 
In this rich Maryland case were also a sot of amethysts of Miss Ann 

Owen; a ring that belonged to Betty Martin, grandmother of Gov¬ 

ernor William Paea, of Maryland; a fan dating back to 1710; a gold 
watch of James Lloyd, of Wye House; and numerous pieces of jew¬ 

elry and silverware from the Goldsboroughs, Carrolls, and John¬ 

sons, among these a silver mustard pot; tray and sugar tongs which 

belonged to Martha Washington, and near it a gold watch given by 

her to Mrs. Custis; a Washington candlestick; a large silver tray 

with Carroll coat of arms,.presented to Nicholas Carroll, in BOS, b) 

Mary Clan* Carroll, lady abbess of a convent in Spain; and a silvei 

jewel casket owned by Charles Carroll, barrister. 
Near these articles, which spoke of wealth and luxury among cer¬ 

tain leading fainibeVs in Maryland, were a number of relics associated 

with her share in the colonial and revolutionary struggles, among 

these a sword, with heavy iron handle, found thirty years ago entan¬ 

gled in the roots of a large oak tree which had blown down on the 

field of Braddock’s defeat (1755); swords of Gen. John Eager Howard 

and of Nicholas Carroll, and pistols taken from the Hessians at l ien 
ton. Here also were a spoon mold of 171b; some interesting medals 

and miniatures, among these a miniature of John Spear by Majoi 

Andre; and, among manuscripts, an old deed of purchase, issued dm 

ing the proprietorship of Charles Baron, of Baltimore; and latei, but 

not less valuable, the original draft of t he Star Spangled bannei, in 

the handwriting of Francis Keys. 
Although Virginia exhibited no colonial relies in t he rotunda of t if 

Government building, those gathered together in the Virginia State 

building formed, in connection'with the Washington letters, swore s, 
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and other relics in the Department of State and in the French house, 

a most valuable collection of Washingtoniana. In the Virginia house, 

which was modeled after Mount Vernon, were numerous articles in 

daily use in that historic home. Here was the escretoire used by 

Washington, a snuffbox given him by Lafayette; his stirrup, pocket- 

knife, cup and saucer, and muffin dish; also the tea caddy, cup and 

saucer, and table bell used by Mrs. Washington at Mount Vernon; 

two brass candlesticks, and a brass door knocker which belonged to 

the Washington family. In this building were several Washington 

portraits, one of the three full-length Washington by C. W. Poale, 

the property of Mrs. Robert Carter, of Shirley, Va.; another of these 

full-length Peale portraits was in the Princeton College exhibit in 

the gallery of the liberal arts; while a small picture, evidently from the 

same sitting, was among the Lafayette relics in the French Govern¬ 

ment building. As t his small portrait matched a Lafayette portrait 
in size, it was probably intended as a companion to it. In addition 

to these portraits were numerous paintings in oil and water colors, 
and pieces of embroidery in silk and chenille executed by Nellie 

Custis, the granddaughter of Mrs. Washington, these last from 
And ley, the home of her husband, Lawrence Lewis. 

A violin was shown which was made by Albert Aylor, of Haywood, 

Madison County, Va., one hundred years ago; while near it were the 

harpsichord of Mrs. .Tames Madison, the spinet of Nellie Custis, the 

telescope ot Thomas Jefferson, and handsome silver, the property of 

Sir William Berkeley, governor of Virginia in the middle of the last 

century, and used by him at that time; also handsome chairs and other 

household articles from Mount Vernon, from Brandon, and from 

Audley. Not the least interesting among the articles exhibited in 

the Virginia home was a famous peace pipe smoked by John Smith 

and Powhatan. This latter came to Chicago with excellent creden¬ 

tials and a direct line of ancestry attached to it by its owners. 

Although the relics exhibited ny North Carolina were not as numer¬ 
ous as those4 ot some of the other States, there were few among them 

that did not awaken much interest, either from their distinct value or 

from their close association with the history of the State and nation. 

Here was a fine copy of the first, book published relating to North 

Carolina, Ilariot’s Brief and Fine Report of the New Found Land of 

Virginia, Re Bey’s Latin edition of 1590, with John White’s1 draw¬ 

ings of Indians and their costumes; also a caricature entitled “The 

Downfall of Oppression,” illustrating the rebellion of 1775, London; 

a portrait of Flora McDonald, who saved the life of Prince Charlie 

before she emigrated to North Carolina; certificate of the first Epis¬ 

copal ordination in the colonies, the Rev. William Hooper, signed by 

the bishop of Glocester (sic) 1747; a proclamation of Governor Tryon 

with seal of North Carolina attached, 1771; a characteristic letter of 

1 John White was the grandfather of Virginia Dare. 
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I>r. Franklin to his cousin, Kezia Colfin, written from London, 1765 

still in possession of Ke/.ia Ooltiii’s descendants, also a portrait of 

Kozin Coffin; a marriage license of 1770; colonial currency and papers 
1748-1771, while among articles illustrating the early life of the State 

was a street lamp used by the Moravian settlers in 1760, handsome 

silver service and ornaments from the homes of such early governors 

as Johnston and Kden and from the Do Rosset family, including a 

tankard over 200 years old; also knee and shoe buckles once worn by 

these old governors; some handsome pieces of silver which belonged 

to Mrs. Thomas Barker were shown, and an amusing caricature of 

the same lady, Penelope Barker, presiding over the historic Edenton 

Tea Party, of which the following account is given by Richard Dillard: 

This association, formed October, 1774, was presided over by Mrs. Penelope 

Barker, and joined by Mrs. Elizabeth King, Mrs. Sarah Valentine, Miss Isabella 

Johnston, a sister of Governor Johnston, of North Carolina, Mrs. Hoskins, and 

forty-six other women, who signed a paper which read as follows: “We theladys 

of Edenton do hereby solemnly engage not to Conform to that Pernicious Custom 

of Drinking Tea, or that we the aforesaid Ladys will not promote ye wear of any 

manufacture from England, untill such time that all Acts which tend to enslave 

our Native Country shall he repealed.” 

The rich and full historic exhibit of the United States Government 
in the Department of State and its admirable arrangement are treated 

of at length elsewhere, but it is impossible to speak of the colonial 

and revolutionary relies at the World’s Fair of 1803 without advert¬ 

ing to t his most valuable and instruct ive collection. Here were to be 

found autograph letters and proclamations ol all the Presidents of the 

United States from the time of Washington, Adams, and Jefferson to 

that of Lincoln, Grant, Garfield, Cleveland, and Harrison. In addi¬ 

tion to these, the eases were full of important, documents of State, 

from fhe Declaration of Independence1 to the “Sharks tooth, the 

original and unique treaty of the King of Samoa; also the Ashbuiton 

Treaty with the signatures of Victoria R., and many early treaties 
and documents illustrating the relations between France and Amei 

ica, while the walls upon both sides were lined with portraits and 

engravings of distinguished personages, native and foreign, the 1 usi 

dents, Chief Justices, State officials, and sovereigns who took part in 

these t reaties, and whose names were signed to letters and documents 

in the eases near by. 
Especially interesting and valuable was a collection of flags in ® 

Department of State which gave a connected idea of the evolution o 
the United States flag from the banners borne in the colonial wars 

and ju the early days of the revolution; from the English flag wit 

its red cross of St . George, which Endicott cut out of the blue as 
a protest against popery, and the later colonial (lag with its latte 

snake and “ Don’t tread on me” to the banner of 177/, with its i^ 

1 An impression taken from the original and hearing the ink of the origi 

document. 
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stripes and blue field with white stars upon it, which, in the appro¬ 

priate words of the resolution of the Congress of .Tune 14, 1777, rep¬ 

resented “a new constellation which had taken its place in the 

heavens.” 
Another and unexpected quarter in which were to be found many 

revolutionary relics was the French building. In a beautiful hall 

hung with tapestry, modeled after the Salle des Ambassadeurs at 

Versailles, where Franklin, Deane, and Arthur Lee were received, 

were gathered together numerous articles associated with Lafayette’s 

life and military services in America. Here were a number of gifts 

from Washington to Lafayette. Among these a ring containing a 

strand of Washington’s own chestnut hair interwoven with a silver lock 

of Mrs. Washington’s; the insignia of the Society of the Cincinnati pre¬ 

sented by Washington to Lafayette and worn by him; pistols used 

by Washington left to Lafayette in his will, and many other articles 

of personal as well as of historic interest. One of the most interest¬ 

ing objects in the French collection was a handsome sword, voted to 

Lafayette by the American Congress and conveyed to him at/ Havre 

by the grandson of Benjamin Franklin, in 1779. The handle of this 

sword is of solid gold, decorated with the arms and motto of Lafay¬ 

ette, “ Curnon,” scenes from engagements in which he participated, 

and other appropriate subjects, the whole so admirably executed that 

it may justly be considered a chef d’oeuvre of art. In the substitu¬ 

tion of another for the original blade the following history is given of 

this sword, of which only the original handle and ornaments remain: 

During the Reign of Terror Madame Lafayette, who was then at Chavaniac, 

had the sword buried under the chateau to protect it from the revolutionary van¬ 

dals. Lafayette was then, and for years afterwards, kept in secret solitary con¬ 

finement at Magdeburg and Olmutz by the coalition, and it was only upon the 

return of his son, George Washington Lafayette, from America, that the weapon 

was disinterred. The blade had been destroyed by the rust, but George was able 

to secure the handle and mountings, and notwithstanding the danger of carrying 

gold out of France, to convey them to his father, who, released from captivity, 

had found an asylum in Holland. When Lafayette returned to his country after 

the eighteenth Brumaire, he conceived the happy thought of adjusting to this 

handle the blade of a sword presented to him in October, 1791, by the National 

Guard of Paris, when he made his adieux to that force, this latter blade having 

been forged from the bolts of the Bastile, which he had helped to destroy. Thus 

the handle and the blade given as acknowledgments of Lafayette's services to the 

cause of liberty upon both continents were finally united. 

Upon the walls of this room were hung fine pieces of tapestry illus¬ 

trating the battles in which Lafayette had served the cause of the 

colonies, and near these, carefully framed, were a number of manu¬ 

script letters to Lafayette from Thomas Jefferson, John Quincy Adams, 

and Washington. One of the latter, written at the time of the birth of 

Lafayette’s son, who was named for Washington, plainly reveals the 

strong tie which existed between the great American general and the 
young French officer. An interest ing object in this collection was a 
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sugar howl of china, with the names of the thirteen Slates around the 
edge, which was once used at Mount Vernon; also a chair cushion 

embroidered by Mrs. Washington and sent to Lafayette in 1825, after 

her death. Chair cushions of the same design and worked by the 

same hands are still to be seen in the home of the great-granddaughter 
of Martha Washington, Mrs. Beverly Kennon, Georgetown, I). C. 

Among objects associated with Lafayette’s second visit to America 

were a large book containing three sets of cotillions danced at a grand 

ball in Baltimore, given in his honor, a fine sword, with Damascus 

blade, presented by Col. Alexander Morris on behalf of the Ninth 

Regiment of New York, and a pair of crystal vases, given him on the 

occasion of his visit to Pittsburg, in 1824. These vases now belong to 

the Baroness <le Brigode, granddaughter of Lafayette, and with them 

is preserved a letter of Lafayette’s expressing his pleasure in his visit 

to the glass works of Messrs. Bakewell & Page, by which firm the vases 
were presented to him. 

Those who generously allowed their relics to make the long journey 

to Jackson Park will be amply repaid if they can realize the great 

interest they excited, (‘specially in the minds of that portion of the 

population which has been too busy with the problem of daily living 

to turn back to learn what lies behind it. To such persons, and thou¬ 

sands of them were to bo found at the fair, especially upon the days 

celebrated by certain Western States, the historic exhibits were a great 

revelation, a never-failing source of interest, and a most important 

object, lesson in the history of a nat ion that has gained so much of its 

present, importance and prosperity through the exertions and self- 
sacrifice of individuals. 

♦ 
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PORTRAITS OP COLUMBUS. 

By Prof. Thomas Wilson. 

It is not possible to give intelligent awards upon the various por¬ 
traits of Columbus which have been gathered by Mr. William E. 
Curtis for the World’s Columbian Exposition and exhibited in the 
Convent of La Rabida as a part of the exhibit of the Department of 
State at Washington without a preliminary statement. 

There have been presented to the public no less than seventy-one 
pictures—oil paintings, engravings, sketches, and drawings—each one 
of them having at some time or other been presented to the public as 
a portrait of the great discoverer. All degrees of positiveness have 
been employed by their owners and advocates in declaring for the 
genuineness and authenticity of these portraits and in asserting that 
they were more or less taken from life or copied from pictures which 
were. It is due to Mr. Curtis to say that he has at no time asserted 

• the genuineness of any of the portraits composing his collection, but 
has presented them as an interesting study in order that those desir¬ 
ing to investigate the subject may compare the different ideas of t he 
appearance of Columbus, as presented by the different artists, side 
by side with an intelligent recital of their history and assurances in 
the catalogue of the exhibit which he prepared. 

The question, “Have w^e a portrait of Columbus?” has been under 
discussion for more than a century, and has been investigated by 
some famous historians, artists, and archaeologists of Europe. Com¬ 
mittees have been appointed by historical and scientific organizations 
to make thorough investigations, and their reports have been pub¬ 
lished in the leading journals. The literature bearing upon this sub¬ 
ject is voluminous and in several languages, and, leaving aside the 
arguments that have been written to sustain the claims of particular 
portraits, it may be said that the consensus of opinion among artists 
and historians is that there is no evidence that any portrait of 
Columbus vras painted or engraved during his life. 

Let us consider in a few words the requirements of an affirmative 
conclusion. It must be known with reasonable certainty that Colum¬ 
bus while at a given city, during one of his visits known to history, 
sat for his portrait to a certain painter. This portrait must cither be 
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traced from hand to hand to the present time and identified as a par. 

I ictilnr one now in existence, or else it must have had such marks 

open it that it could be identified. It must be conceded that this 

evidence has never been produced. It is not known from any his¬ 

torian or biographer of Columbus that ho ever sat for his portrait at 

any time or at any place, and of the portraits painted and which have 

been claimed to be of him, there is no evidence of continuous trans¬ 

mission, nor of particular description by marks or otherwise, which 

will enable anyone now to make a positive or satisfactory identification. 
Evidence of the aut henticity of a portrait- of Columbus such as exists 

with regard to portraits of the Kings of Spain, France, or England, or 

the I’opes of Rome, contemporary with Columbus, fails altogether, 

and because of the distance of time and the difficulty of obtaining 

furt her minute details of Columbus’s life it- is highly improbable that 

it will ever be found. In announcing this conclusion, one is to take 

into considerat ion the increased interest oU this subject manifested 

in this fourth century of the discovery of America, the widespread 

and profound researches made by scholars and students, the later 

invest igat ions among the ancient- records, wind her of court or of state, 

among the official documents of every government-, whether lay or 

ecclesiastic, all of which have apparently proved infractions. 

Though forced to admit that we have no evidence of any portrait- 

of Columbus painted from life, we are not, therefore, to conclude that 

the world is entirely without knowledge of his form and features 

derived from portraits. 

There is in 1 lie United States Govern men t building at this Exposi¬ 

tion various series of portraits of the secretaries of the different 

Executive 1 )cpartmcnts of the Government. These serieso( portraits 

have been formed in t he respective Departments at Washington and 

it has been the desire of the Government to make it- as complete and 

truthful as possible. Anyone looking at these portraits would con¬ 

clude them lo be genuine and authentic portraits of the secretary 

represented, made during liis life! ime, from sittings given by him, and 

the work of known art ists belonging to the period indicated. But 

this is far from being correct. These series of portraits have only 

been commenced since the close of the war of the rebellion and are 

now but little more than twenty-five years old. I do not speak with 

exact knowledge, but it is within the truth that one-half these pictures 

were not- painted from life, many of them were painted by artists who 

had never seen the secretary and to whom he certainly never sat. 

Vet- these pictures stand as fair portraits of the secretaries they rep¬ 

resent. To such extent has this method prevailed that a large propoi- 

tion of the portraits of the heads of the bureaus and of the earlier 

secretaries now appearing on the walls as photographs and produced 

by photographic process have not been taken during the lifetime of 
the person represented. They are reproductions of early, or enlarge- 
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merits of possibly small, photographs, or were taken from sketches, 

drawings, or engravings; yet they are accepted as genuine portraits. 

If not reproduced during the lifetime of the individual it has been 

done during the lifetime of his friends and acquaintances, who were 

able to criticise and, if need be, correct the portraits in order to obtain 

a representation as lifelike as possible. When the artist employed 

was a reasonably good one, this is believed to have been accomplished. 

This being true with regard to the official portraits of the great men 

of the United States of the past hundred years, how much more may 

we be satisfied with those portraits of Columbus that have the air of 

genuineness, the appearance of correct likeness, and which may have 

been authentic. Most of them are excellent specimens of artistic 

work. Several of them show the hand of a master. When we take 

into consideration the difference of time, locality, and nationality of 

the artist, the school to which lie belonged, the costume of the differ¬ 

ent countries, we can look at the principal portraits of Columbus as 

they are shown in the World’s Columbian Exposition (to which, how¬ 

ever, should be added some others in order to complete the series), 

and we can have about as good an understanding of the features and 

appearance of Columbus as we have of half of the generals in the 

Revolutionary army, or of Washington’s first Cabinet. 

The portraits displayed in this Exposition are on undoubted 

antiquity, have been guarded with great care, and have received the 

best attent ion and treatment at the hands of their owners. That they 

believe them to be authent ic portraits of Columbus may readily be 

conceived, and that they prize t hem accordingly is not to be doubted. 

These portraits are regarded by their owners as treasures. Some of 

them have been in their present families during many generations, 

while those which have been purchased lately have only been secured 

by the expenditure of large sums of money. Each one of t hese repre¬ 

sents to its owner a fortune. Without arrogating the position of art 

critic above the world or assuming to determine that either one of 

these has the advantage over anot her in having greater evidence of 

genuineness and authenticity as a portrait of Columbus, it is to lie 

acknowledged that the owners of these portraits have displayed a 

generosity toward our people and have shown the greatest confi¬ 

dence in the integrity, good faith, and careful painstaking of Mr. 

Curtis and of this Exposition to expose such perishable treasures to 

the hazards and accidents of transportation, by sea and land, in order 

to display them (these portraits) to the admiring gaze of 20,000,000 of 

our countrymen. As a conclusion from this argument, it is the duty 

of the judges to recommend awards in favor of the five oil portraits 
displayed. 

I he \anez portraits, loaned by the Government of Spain from the 

National Library at Madrid; the Lotto-Ellsworth portrait, exhibited 

by Mr. James AY. Ellsworth, of Chicago; the portrait loaned by the 
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Duke of Talleyrand; the portrait loaned by William Harrison Bradley 

of Chicago, late United States Consul at Nice; the portrait painted 

by Sir Anthony Moro, exhibited by Charles F. Gunther, of Chicago. 

I recommend them for an award for, first, their historical value- 

second, their excellence as works of art of mediaeval antiquity; third, 

their advancement of our knowledge concerning the appearance of 

Columbus, and fourth, as a recognition of the consideration and gen¬ 

erosity of their owners in exposing their valuable treasures to the 

risk and damage incident to an international exposition for the sole 
purpose of increasing its attractions and benefiting the people. 
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COLLECTIVE EXHIBIT IN THE CONVENT OF LA RABIDA, AT THE 
WORLD’S COLUMBIAN EXPOSITION. 

By Thomas Wilson, Judge. 

What the heart is to the body, the fountain of life, the center of 

circulation, the Convent of La Rabida is to the World’s Columbian 

Exposition. It is the source, the origin, the cause. This Exposition 

extensive, costly, magnificent as it is, began in the Convent of La 

Rabida. As the little rootlet, which deep in the ground gathers its 

sap and sends it through all the ramifications of root, trunk, branch, 

and leaf, and culminates in the flower, so La Rabida is the root of 

discovery in the Western World, while this Exposition is the flower 

of its civilization, blooming at the end of four hundred years. But 

for the shelter given by La Rabida to Columbus, but for the plans 

which he concocted under its roof, but for the aid, comfort, and 

sympathy he received from its brethren, the priests, this Columbian 

Exposition would never have existed. Whatever may be due to the 

spirit, patriotism, energy, and great wealth of the citizens of Chicago 

and of the United States, and whatever aid they may have received 

from foreign Governments or foreign peoples, this Columbian Expo¬ 

sition would never have had an existence but for the part in the great 

drama of civilization which was played by the Convent La Rabida. 

Other men might have discovered America if Columbus and La Rabida 

had never had existence. The spirit of adventure in modern times 

will be cited to show that the discovery of America would have been 

made by others if it had not then been made by Columbus. But who 

can say which one of these is cause and which effect. May it not be 

true that the spirit of adventure and the thirst for discovery grew out 

of Columbus’s acts rather that the reverse? However this may be, true 
it is, as true it must be, that if some other man had discovered America 

at some other and later time we would not be celebrating the 400th 
anniversary of the Columbian discovery. 

It was at La Rabida that Columbus applied for shelter when he 

arrived in Spain from Portugal. It was there he lived while fitting 

out his ships for the first voyage. It was from La Rabida that he 

received the blessings of the Church when he sailed, and it was by the 

friendly monks in the little chapel of La Rabida the Te Deum of joy 

was sung upon the return of Columbus from his newly discovered 

world. It was a happy thought on the part of its originators and a 
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grand idea on t he part of its executors—the Latin-American Depart¬ 

ment—and it- is in accordance with the eternal fitness of things to place 

upon these Exposition grounds this simple little structure which 

unwittingly began the movement that produced this Exposition. It 

is fitting that here should be shown the contrasts between the two 

epochs of American civilization. On one side the seed, the rootlet, 

and on the other the full-blown flower. On one side the plain build¬ 

ing without ornament or decorat ion, while on the others are shown 

the magnificent architectural triumphs of the nineteenth century. 

Thus, according to the idea of the originators, is shown the Alpha 

and Omega of American civilization. 

The Convent of La Rabida stands on a low promontory or headland 

facing the scant the junction of the T into and Odiel rivers. It is 

about 2 miles from the town of Palos, which was the ancient port, 

and that from which Columbus sailed, and is about S miles from 

Huelva, the modern port. The word Pa Rabida in English means 

“ front ier,” and the full name of Ihe convent was Santa Maria de La 

Rabida. So the convent stands on that which had been known from 

t He beginnings of our knowledge' ol history as the iron tie is between 

land and sou. In t ho contest which goes on continually between land 

and sea, wherever it- may bo found, the sea, with its almost irresistible 

force and power, usually gains upon the land and eats its way in, but, 

at La Rabida the silent forces of the laud have gained upon the sea, 

and what was in Columbus’s time the enterprising port of Palos has now 

been filled up and is covered with sedge grass. It is with trouble that 

the small local trading boats can pass in any direction. The trade 

and commerce by sea has all turned to Huelva, and the port of Palos, 

out of which sailed t he fleets of Columbus to discovci America, w ic 

carried the army of Cortes to the conquest of Mexico and Pizzaro to 

South America, is now closed. I 
The building of the Convent of La Rabida and the giving ot 1 s 

name Santa Maria occurred in thiswise: While t-lie Roman Empero 

Trajan was at, Seville his lovely (laughter Prosperine died. The gov¬ 

ernor of the province erected a temple in her memory on e 
where La Rabida stands and placed upon the altar a golden image o 

the beautiful girl and awarded it a fete day. In the next cen u 

this temple passed into the hands of the Christians, who a^11*U.a,, 
the festival of Prosperine with their own ceremonies and called 1 

Candelaria or the purification in memory of the double mysl 
the Holy Virgin and the presentation of the child Jesus, 

time there was brought by a devout seaman, Constantino an \ 

resident of Jerusalem, an image in alabaster representing e 

Virgin Mary and which was said to have been carved by t e P 

St. Luke. In the year 331 this image of the Virgin was es & 1S 

upon the altar of La Rabida in place of the golden image o 
ine and the name of the convent was given Santa Maria de La a 
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The convent remained in this condition, a place of great veneration 

and high repute among the peoples of Spain, who flocked to it in great 

numbers upon the proper fete days. In the early part of the eighth 

century the Moors invaded Spain and took possession of La Rabida. 

To prevent the desecration of the holy image, those in charge of it 

took it from its place and sunk it in the ocean. The Moors, in the 

endeavor to sustain its high repute as a holy place, installed upon the 

altar a sacred bone from the Prophet Mahomet, which had the effect 

to make La Rabida as highly venerated by Mohommedans as it had 

before been by Christians. The Moors retained possession of Spain 

until the time of Ferdinand and Isabella, and we all know by history 

how the preoccupation of the minds of these monarchs with their 

expulsion interfered with the consideration of the plans of Columbus 

and was the cause of that procrastination and neglect which produced 

so much of his despondency and unhappiness at that time. 

About 1472, a few years before Columbus arrived at La Rabida, the 

Moors had been driven out of that portion of Spain and had concen¬ 

trated their forces and their power at Granada; the convent passed 

into the hands of the monks of the Order of St. Francis, and it was 

during their occupation that Columbus had all his relations with the 
convent. 

Shortly after the restoration of the convent to these monks a fish¬ 

erman of Palos, in drawing his net, found in its meshes the alabaster 

image which had been brought from Jerusalem and which more than 

seven hundred years before had been cast into the water rather than 

be subjected to the desecration of the Moors. It was thereupon 

restored to its ancient place upon the altar and the convent given its 
ancient name of Santa Maria de La Rabida. 

Columbus made his first visit to La Rabida by accident when leav¬ 

ing Portugal on his way to Moquer, a small village of the neighbor¬ 

hood, for the purpose of placing his little son Diego, then 9 years old, 

with his sister-in-law, a woman named Muliar, while he went to pre¬ 

sent himself at the Court of Ferdinand and Isabella at Cordova for 

the purpose of asking their aid in his proposed discoveries. The good 

monks detained him several months for rest and refreshment and 

upon his departure gave him letters to influential friends at Court. 

His second visit was upon his return from his unsuccessful visit to 

the Court, and when, wearied and disheartened by difficulties and 

delay he was preparing to leave Spain, as before he had left Por¬ 

tugal, to present his plans to the more friendly powers of France or 

Genoa or Venice. The good monks of La Rabida again rested 

and refreshed him and gave him so much of their comfort and sym¬ 

pathy as that he was persuaded to return to Court for the further 
presentation of his plans. 

Ilis third visit was in May of 1492, when he came bearing the origi¬ 

nal contract, here shown in La Rabida, made by him with Ferdinand 
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find Isabella and dated Granada, April 30,1492, appointing him grand 
admiral of the ocean seas, viee-king and governor-general of all the 

lands that he should discover, lie made La Rabida his home until 

his departure on his voyage, bearing with him the fervent prayers of 

the pious monks. 

His return, bringing with him the news of his successful voyage, 

the rapture with which he was received, the te deums of joy that 

were sung, and the general glorification over the newly discovered 

world are too well known to need repetition. 

The Convent of La Rabida has remained in the possession of the 

Franciscan monks ever sincc. They had, as might have been expected, 

made alterations and additions to the structure. It was determined 

by the Government of Spain to make a proper celebration in com¬ 

memoration of the discovery of America and that it should take place 

at the Convent of La Rabida on the four hundredth anniversary of 

that event. It was decreed that the convent should be restored to 

the same condition as in the time of Columbus. This was accordingly 

done, and on the 12th of October, 1892, the Queen of Spain, on behalf 

of her Government, gave to the Franciscan fathers a deed conveying 

to them in fee simple the premises with fill their improvements. Iliis 

event find the occasion was there celebrated by the Spanish Govern¬ 

ment, accompanied by fill its members and grandees, and assisted by 

the war ships find representatives of 22 foreign nations. There was, 

at the same t ime, the inauguration of a noble monument of granite 

150 feet high surmounted by a globe and an iron cross. 
In 1890 Mr. William Elroy Curtis, of Washington, then an officerof 

the International American Conference and afterwards Chief of the 

Latin-American Bureau and a representative of the Department of 

State at the Columbian Exposition, suggested the idea of reproduc¬ 

ing upon the Exposition grounds the Convent of La Rabida, in which 

should be united all obtainable relics of Columbus and those relating 

to the discovery of America. These suggestions were forwarded to 

Congress by the Hon. James G. Blaine, then Secretary of State, with 

his hearty indorsement, and Mr. Curtis’s plan was incorporated in the 

report of the Committee of the House of Representatives on the 

World’s Columbian Exposition. 
But Congress having failed to make an appropriation to carry the 

plans into effect, Mr. Curtis appealed to the hoard of directors of the 

local corporation in Chicago, who promptly furnished him the money 

for the purpose. The collection of portraits and other pictures was 

made by Mr. Curtis, acting as the representative of the Department 
of State upon the board of management for the Government exhiln 
at the Exposition, and the expense was paid from the appropriation 
made by Congress for the use of that board. 

The plans of Mr. Curtis also contemplated a search for relies o 

Columbus throughout the world and particularly those places in t e 
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United States which were visited by him or identified with his career. 

The expense of carrying on this search was paid by the board of direct¬ 

ors of the World’s Columbian Exposition, and the work was done 

under the direction of Mr. Curtis by Mr. Frederick A. Ober, of Boston, 

and the officers of the United States man-of-war Enterprise. They 

visited nearly every place in America which is in any way identified 
with the history of Columbus, taking photographs and obtaining many 

interesting and valuable relics. Under the direction of Mr. Ober 

excavations were made among the ruins of the first three cities estab¬ 

lished on the American continent, the cities founded by Columbus in 

Santo Domingo, and the result was that a large number of interesting 

articles were discovered which belonged to the contemporaries of 

Columbus residing in those cities. 

Mr. Curtis secured the passage of an act of Congress authorizing 

the President of the United States to request the loans of important 

historical documents from the Governments of England, France, Spain, 

Italy, Ilis Holiness the Pope, the Duke of Yeragua, the living repre¬ 

sen tatWe of the Columbus family, the Duke of Alba, and other col¬ 

lectors. Under this law Mr. Curtis was designated to visit Europe 

and present the applications in the name of the President of the 

United States. This he did in the autumn of 1892, and the success 

of his visit is shown by the collection of historical papers in La Rabida. 

Another of Mr. Curtis’s schemes was the reproduction of the fleet 

of Columbus, and at his instance a bill was introduced in Congress 

authorizing their construction under the direction of the United 

States Navy. Lieut. W. McCarthy Little, U. S. N., was designated 

to superintend their building, which was done at Barcelona, Spain. 

They were completed in time and came around to take part in the 

celebration of the Fourth Centenary at Huelva, October 12, 1892. 

Mr. Curtis, with his aid, Lieutenant Little, attended this celebration 

ai\d secured the services of Senor Velasquez, an architect and archae¬ 

ologist of Spain, in preparing the necessary plans and drawings of 

La Rabida in its original condition, so as to reproduce it with exacti¬ 

tude on the grounds of the Exposition. Seiior Velasquez has been 

charged by his Government with the restoration of La Rabida to its 

original condition at the time of Columbus, and had general charge 

of the improvements relating to the celebration. These plans and 

sketches were intrusted to Mr. Henry D. Ives, one of the architects 

engaged upon the construction of the Exposition buildings. Mr. 

Ives entered into the work with ardor, and a reproduction of the Con¬ 

vent La Rabida has been constructed on a headland overlooking 

Lake Michigan, as the original might have overlooked the Atlantic 

Ocean, wherein is installed the relics of Columbus loaned by Spain, 

the V atican, Queen Victoria, and many organizations, societies, and 

individuals of the highest rank. The objects gathered are of inesti¬ 

mable value and form the most complete collection relating to these 



200 REPORT OF COMMITTEE ON AWARDS. 

subjects ever made. Catalogues of the objects were prepared with 

considerable elaboration and placed at the disposal of the public dur¬ 

ing the continuance of the Exposition, and it is only a fair recognition 

and testimonial of the wisdom of the original idea and of the success 
with which it has been carried out, to say that this advancement of 

public knowledge and public interest in affairs relating to the history 

of our country, the result of the first public exhibition of these relics 

to 20,000,000 of our people in the Convent of La Rabida, is not to be 

calculated. The information furnished in the form of descriptive 

catalogues greatly aided the advancement of public knowledge. 

The good judgment of Mr. William E. Curtis in bringing these 

objects together, and the energy and public spirit with which he car¬ 

ried it out, is a distinguishing mark of merit. 
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CORSETS AND DRESS-CUTTING SYSTEMS, ETC. 

By Hannah Freud, Judge. 

The exhibit which should have been the most interesting in hygi¬ 

enic and in a beautiful sense is the corset and corset waist, as much 

depends on its construction for health comfort, and beauty. Much 

progress and many improvements have been made in these articles in 

the past few years; now every woman if she so desires can have a 
good form and be comfortable. 

There were fine exhibits of these articles bv France, Belgium, 

Brazil, Mexico, and the United States. The exhibits of the United 

States manufacturers were equal to the best of the foreign makes. 

The industry of corset manufacturing is quite new in the United 

States, but has had a wonderful impetus in the past few years, which 

no doubt has been fostered by a judicious system of protection, and 

improved machinery, which has greatly lessened the cost of the pro¬ 

duction. I examined a very presentable and durable corset, manu¬ 

factured by the Coronet Corset Company, which Mr. Weeks, its presi¬ 

dent, assured me took only fifty-three minutes to make and box ready 

for shipment. There is no doubt it will not be many years before the 

United States will not only lead in the quantity, but also in quality 

and beauty of shapes. No nation can furnish more symmetrical and 

beautiful human models than can be had in the United States. 

France was represented by II. P. F. Laprince, of Paris, and Farcy & 

Oppenheim, of Paris, who are the manufacturers of the C. P. a la 

Siren© corsets. Their exhibit was very beautiful; it combined French 

taste with French solidity. This house lias received prizes in almost 

all the principal expositions, so at the last one in Paris the head of 

firm was decorated with the Legion of Honor and was one of the j udges. 

Their exhibit was consequently “Hors Concours.” The sale of their 
goods is confined to Ottenheimer Brothers, of New York. 

Belgium corset exhibit was represented by Dutoict & Co., of 

Brussels. It was very beautiful and complete and was one of the 

most attractive exhibits in that section. Joseph Beekel & Co. are 
the agents for the United States. 

Austria’s only exhibitor of corsets was V. Suppencia, of Vienna. 

Brazil was represented by Madam Cornelle Dupeyrot, of Rio de 
J aneiro. 

These corsets were especially adapted for Ion g-waist forms. 
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M iinfiel 1 mhuI,.,,, o Mexico, wan the only exhibitor In that section 
I ho ( oronot Corset ( ompany, of Jackson, Mich., had two new and 

interesting exhibits. One was their new flexibono molded corset 
'Hie term “ Flexibono” is significant of the qualities of boning mate¬ 
rial used m the corset, and bearing the same relation to the old form 
nf steel and hickory combination of stays that the nicely adjusted 
wlialolKjiie bears to them, but possessing features by virtue of its 
elasticity ami unbreakable qualities, rendered so by chemical treat- 
mont , which, alt hough its fundamental basis is of fine polished steel, 
is rendered perfectly rust less and wholly unaffected by either water or 
perspiration. By this process the full tension and elasticity of the 
steel is retained wit hout prejudiee, such as is the case by the process 
of enameling, galvanizing, or plat ing. 

Another exhibit, was the Jackson favorite waist. The develop¬ 

ment of the waist industry l>egnn about ten years ago. A patent was 

granted lor the Jackson waist November 22, 1887, for an improved 

method of cording in place of bones or stays. The method adopted 

was the forming of a stay by banking the cords between a stiff material 

of heavily sized interlining, which enabled them to bone the cord 

between the lining and the outside of the garment, and re-cording 

the entire stay Hi rough the four-ply section thus formed, embedding 

them firmly. 

The Unmet eyelet is especially desirable, as it impinges strongly 

upon the textile, not requiring a stay behind it. 

The exhibit by Mayer Si rouse, of New Haven, Conn., of their 

C. |{. a la Sprite corsets was most beaut iful in its great variety of 

shapes and materials used, and was worthy of the attention that was 

shown by all who were interested in the many improvements and 

advancement of the corset industry. 
The ( |i trade-mark derived its origin in 1880. The growth of 

their manufacture has so forced them that in order to obtain the proper 

results their corsets must pass through thirteen departments betore 
they reach the boxing department. First, the material is stretched 

upon a cutting table 100 feet long, the material laying in thicknesses 

of 21 plies. The patterns, which are made of brass in the respec¬ 

tive sizes, are nailed on the table, and the cutter then cuts around 
t he brass patterns; second, to the steaming department; third, to the 

linen-binding department; fourth, gore-stitching department; fifth, 
si.ripingdepartment; sixth,clasp-stitchingdepartment; seventh,back- 

stitching department; eighth, binding department; ninth, eyeleting 

department.; tenth, ironing department; eleventh, molding depait- 
ment; t welfth, embroidering and top-trimming department; thir* 

M 1 nt h, examination and boxing department. 
Mncli of the machinery and devices used in the art of manufactui' 

ing have been designed by tlieir.own mechanics, which has greatly 
impio\c<l and reduced the cost of manufacturing corsets. They now 

mplo\ peopl<* in their factory and salesroom. 
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The exhibit of the Royal Worcester Corset Company, of Worcester, 

Mass., was one of the most attractive exhibits. Each corset was on 

a life-size beautiful wax model, and the corsets were attractively 

made. This is one of the pioneer corset factories in the United States. 

Its president, D. F. Fanning, was the founder, who established it in 

1861, with one sewing machine. They were incorporated in 1888 

and now employ over 700 intelligent operators. Their products are 

sold in all the leading cities of the United States. 

Wiengarten Brothers, of Newark, N. J., have only for a few years 

manufactured corsets, and have been very successful as manufacturers 

of extra long-waist corsets; and have a patent arrangement for trans¬ 

verse seams in their corset, which adds much to its durability. 

Gage, Downs & Co., of Chicago, Ill., exhibited a large case of corsets 

and waists. 

Van Orden Corset Company, of New York, exhibited corsets for 
women and children. 

Mrs. Olivia C. Flint, of Boston, Mass., exhibited several waists, for 

women and children, on the hygienic principle. 

Madam Newman, of Chicago, Ill., exhibited a very excellent shoul¬ 

der brace, which is especially recommended for its simplicity and its 

effectiveness for pressing the shoulder blades in without much dis¬ 
comfort to the wearer. 

Madam James, of Porno, Cal., exhibited a skeleton shoulder brace. 

It had haircloth bust forms attached, which makes it especially adapted 
for very slender, undeveloped forms. 

Delsarte Manufacturing Company, of New York and Chicago, exhib¬ 

ited a magnificent case of waists and bust supporters. The children’s 

waists were quite different from anything exhibited. The front and 

back were made with elastic cross straps, so that they will give with 

every movement. Their bust supporters were practical; they laced 

on the side and back; the whalebone is put in diagonally under the 
bust to support it firmly. 

Buck & Co., of Mattoon, Ill. Two of their exhibits were very inter¬ 

esting. Their child’s waist showed much novelty in its construction; 

the arrangement of the shoulder straps was very effective; they 

crossed each other in the back and fastened in front; one button is 

used to fasten the back at the waist line. It fits the form well and 

gives the body and shoulders free action without strain or pull. Their 

Keystone brace and hose supporter has many points of excellence to 

recommend it. It can not strain the shoulders; the weight is so dis¬ 

tributed over the back that all the weight suspended tends to hold the 

form perpendicularly. The Keystone clasp is a wedge-shaped slide 
of two pieces of metal. 

The Lindsey improved self-locking button and lock clasp, exhibited 
by J. C. Haley & Co., of New \ ork, is one of the most popular clasps 

for hose supporters in use. To Mrs. J. C. Haley is due the credit of 
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imlrntM] Juno, 1803. < *"«I» uasp which was 

Vwi ho past ten or I wolve years the price of Arctic whalebone has 
steadily ndvaiiood, so that it has lwen quite an incentive to invented 

intent siilistitiitos. Steel, horn, quill, feathers,leather,paper eora 

.' """'•'■'••I. and mans other devices have been put into use but 

as yet there is no invention used that is as satisfactory as Arctic 
h 11.11• ■ l >o111> for looniri^r dresses or corsets. 

I I"- Neu England Whalebone Company, of New YcHfc,haA&TOry 
r ,*'**'* and art ist ically arranged display, which was greatly admired. 

1 Ih* dross-cutting systems, like all other inventions, have passed 
tlir«Mi^li many chants. Drafting machines and systems that were 

II * ► 11 i_r 111 perfect ton years ago, when tested next to the methods of 

to-day, make U8 wonder ai their erudotioss and many imperfections. 

Man v ad vaiiccnicnts have been made in the past few years. To-day, 

u ii li it s many improvements, almost anyone can draft and cut a perfect¬ 

idling garment after a few instinct ions. The many devices and meth- 

»»ds used are almost bewildering; many have some special merit to 
reeoinincnd them. 

I he McDowell garment-drafting machines have much to recommend 
• hem, as I hey arc simple and are easily learned. They drafted, cut, and 

!>nl logctJicr a waist and sleeves in my presence in less than one hour. 

I he waist tilted without a wrinkle. The voung ladv, no doubt, was a 

very adept worker. The drafting machine is made of brass andean 

be arranged so t hat any stylo or shape of garment can be drafted. It 

was patented in lH7b, 1885, and 1880. They also have ‘a drafting 

machine for men’s tailoring. These arc useful inventions, which are 

gnmi t ime savers. Theelaims made for the Me Dowell garment-drafting 

machine are t hat ii is the simplest, way of using actual measure and is 

as i"liable as t he measures themselves. 

I In* »1 ressmaking art is keeping pace in improvoments with all 
otluT industries. It has right at hand corsets of every kind to 
improve the form and strengthen the body, and has systems of cut¬ 
ting equal to the best used by mail. 

1 he seientilie garment-cutting system of the French-Prussianmode 
" as patented 1882, 1885, and 1887. It is a tailor square and graduat¬ 

ing measuring scale, invented by II. Avers Jackson, of Chicago, Ill- 
Mi*, ip A. 1» row a, of Boston, Mass., has a system that is a simple 

I oat her chart, which was patented November, 1888. 

Airs. Klmere Cromwell, of Chicago, III., was the originator of the 

, ^ ‘s.vstem of cutting when only 16 years old; was patented in 

4 " special merit is that a child can easily learn to draft and 

j saw H child of less than 10 years cut and fit nicely by it. It 

M ■ inauv lIKlllstrial schools and colleges, 
and i iiu • ^ ^"balors, of Chicago, Ill., is the inventor of the metal 

squ.ue dress and undergarment cutting system. 
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An attractive exhibit was made by the Brooklyn Shield Company 

rubber shields. The specific points of excellence are that their 

ields are light weight, soft, impervious, odorless, and finely finished. 

The dress-shield industry is quite an old industry, the first shields 

tying been made over one hundred years ago, but it is only in the 

st ten years that great improvements have been made. 
Jean Ulrich, of Chicago, Ill., exhibited a unique combination riding 

abit, walking dress, and ulster, for which he has obtained a patent. 

; is a useful and economical garment, which can be readily changed 

*om a plain tailor-made costume to a perfect-fitting riding habit; by 

djusting a button and the addition of a stylish cape this garment is 

hanged to a convenient traveling costume. 

The exhibit of gowns and wraps in the French department was 

•eautifully and magnificently represented by Madam Sarah Meyer & 

ions, of Paris; also by Arnold Recahenbach & Co., Ran If, L. Storcli, 

md Albert Weil, of Paris. All their exhibits of gowns and wraps 

vere marvels of beauty and elegance. To the French belong the 

Client of blending colors and harmonizing trimmings. 

The exhibit of riding habits, ladies’ gowns, misses’ and children’s 

(rocks, and boys’ clothing by L. P. Hollander, of New York, Boston, 

and Newport, showed superior workmanship and exquisite style. 

The firm was founded in 1848 by M. G. Hollander; twenty-five years 

ago it passed into the hands of the sons. From small beginnings it 

has increased to such proportions that now from 400 to 500 people are 

employed in the various departments. In 1853, at the old Crystal 

Palace in New York, they were represented by an elaborate display 

of fine needlework, which attracted considerable attention and was 
well illustrated in the pictorials of the day. 

Strawbridge & Clothier, of Philadelphia, Pa., had a very attractive 
display of costumes and wraps. 
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COTTON THREADS AND FABRICS. 

By Mrs. Peter M. Wilson. 

In a review of textiles as shown at the World’s Columbian Exposi¬ 
tion, cotton, it must be conceded, takes precedence both in variety 
and in extent of its exhibits and in the progress made in the art of 
manufacturing its threads and fabrics. 

The displays made by the exhibitors of the United States were very 
creditable and fully sustained these claims. The world’s yield of 
this staple has become so immense that the steady increase of means 
and methods of manufacturing it lias followed as a natural effect. 
The number of bales of cotton produced in 1875 in the world was 
about 9,500,000; in the United States, 3,827,845. The number of 
bales of cotton produced in 1892 in the world was 14,500,000; in the 
United States, 9,035,379. 

In the past few years a marked disposition may be noted to estab¬ 
lish the factories near the cotton fields. The prime motive in this 
step is economy in transportation and labor, and it may be presumed 
that eventually the cotton-growing States will become the seat of the 
manufacture of the coarser grades of this enormous industry. 

In a summary of this kind it would not seem advisable to mention 
all who received diplomas at the World’s Columbian Exposition, 
because under the system of awards adopted by the authorities these 
diplomas were general in description, and the specific points of excel¬ 
lence of each exhibit rest in the comparison of words used by the 
judges in their certificates of merit. The true ends aimed at, it is 
believed, can be attained by citing the following instances of extraor¬ 
dinary merit: 

The noted Lonsdale Company, of Providence, R. I.,had fine exhibits 
of sheetings, shirtings, twills, sateens, and hollands, all superior in 
manufacture; the Berkeley Company, of Providence, with their 
beautifully fine mulls, lawns, and cambrics; the heavy domestics of 
the New York Mills, and Dwight Mills, of Chicopee, Mass., and 
B. & B. Knight, of Providence, R. I. This last-named company 
started in 1835, with 4,000 spindles, and now, in 1893, they have 
420,000. 

The Lenox Mills (Kneedler & Co.), Philadelphia, started in 1883 
with 60 looms, and now run 188. These mills make a specialty of bed- 
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tickings which show marked progress in the quality of weaving and 
iinisli, the sateen striped ticking having no competition in the United 
States, and both in designing and finish are of marked superiority. 

The Aberfoyle Manufacturing Company, of Chester, Pa., deserved 

especial mention for their striped ginghams, japonettes, cotton crepes 
etc. These goods were superior in quality and fineness of count, and 
remarkable for brightness and delicacy of coloring. 

The threads displayed by the Glasgow Lace Company, of Glasgow, 
Conn., showed a now and acceptable departure. These goods were 
given a twill finish. The effect produced when worked into lace is 
wonderfully pretty. 

The threads of the Hadley Company, of Holyoke, Mass., were very 
uniform in strength and finish. * 

A class of cotton goods adapted to the needs of our greatest number 
wore the homespuns of the Mississippi Mills, of Wesson, Miss. These 
goods are durable in texture and color and reasonable in price. 

The Knitted Mattress Company, of Canton Junction, Mass., exhib¬ 
ited a cotton fabric knitted together by machinery, very valuable for 
upholstery and carpet, lining. 

In simplicity and elegance in designing the exhibits made by the 
English and Spanish mills were superior to all others. The intro¬ 
duction of tin* cotton manufacture into England took place in the 
latter part of the sixteenth century, when French and Flemish 
Protestants sought protection in these isles from the religious perse¬ 
cution then raging in their own countries. The principal exhibitors 
of cotton goods from Great Britain were Barlow A Jones, Limited, of 
Bolton and Manchester; Messrs. Ferguson A Bros., Carlisle; Swain- 
son, Birley A Co., of Preston; and John Brown A Son, Glasgow, 
Scotland. 

Who that visited the great Columbian Exposition can forget, in 
Barlow A; Jones, t he splendid Turkish towelings, the wonderful Mar¬ 

seilles quilts in brown and blue and white, with their delicate designs 
so clearly and distinctly brought out, and then the Statute of Liberty 
woven in white on a brown background, and the Albert Memorial iu 
similar colors, works of art showing to what perfection cotton manu¬ 
facture can be brought. Then the splendid sheetings of Swainson, 
Birley A Co., followed by Ferguson A Bro.’s silesias in lovely shades 
and beautiful finish; and John Brown A Son’s madras curtains, pro¬ 
nounced to be beyond compare for simplicity and elegance in designs, 
and the velveteens for draperies of Stockdale A Turnbull, which stood 
unharmed without glass protection for six months, shown, too, in 
rich yellows, greens, and blues, in designs that were at once classic, 
harmonious, simple, and elegant. 

Spain procures her raw cotton from North America and the Philip¬ 
pine Islands. The principal places in North America from which she 
imports cotton are New Orleans, Mobile, and Savannah. Barcelona, 
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Valencia, and Malaga are the manufacturing towns, of which Barce¬ 
lona is the most important. The goods manufactured are calico, 
cashmere, brilliantines, velvets, cotton flannels, dress goods, goods of 
cotton mixed with silk and mixed with wool, and cotton damasks for 
table use. The cotton damasks as made in Spain are wonderful for 
the excpiisite sheen, finish, and beautiful designs. 

Viuda de Jose Tobra, of Barcelona, had an immense exhibit of 
sheetings and damasks which received a diploma for superior excel¬ 
lence in manufacture, both in regard to material used, which was of 
the finest, perfection of weaving and finish, and exquisite designs 

clearly brought out. 
The material for bedding shown by a German mill surpassed all 

others for close, compact weaving, making the most perfect covering 
for feathers. This exhibitor was Christian Dierig, of Oberlanganbe- 
lau, Silesia. 

I. G. Grosse, of Saxony, had a superior line of checkered goods. 
Kreutz & Henke, also of Saxony, a full line of coat and pantaloon 
stuffs made in the handsomest colors and patterns for these purposes, 
varying in prices from 11 to 35 cents per yard. From Saxony, too, C. 
G. Grossman brought fine canvas goods and covers for embroidery, 
plain and fancy scrims, and a knitted cotton fabric used as a lining to 
carpets and most excellent for that purpose. 

The cotton weaving in Saxony is carried on in two large districts at 
opposite ends of the country. The eastern one is Lusatia; the other, 
in Voigtland, is especially known for its embroideries and other fine 
cotton goods. The cotton and linen industry extends over the whole 
of south Lusatia. In the course of time, however, cotton has assumed 
that superiority of position which linen formerly possessed, and hand 
looms have been largely restricted in their sphere of action, though 
not altogether driven out of use by power losses. The two most 
important classes of cotton goods are the coat and pantaloon stuffs; 
and secondly, the checkered stuffs which are especially used for arti¬ 
cles of apparel and aprons as well as for bedding. 

Austria’s exhibits were very limited. Table covers, bedspreads, 
towels, and napkins, fitting samples of her great industry, as the 
class of work was of high order. Austria’s manufacture of textiles 
is at present, in the greatest part, done by machinery, although cot¬ 
tage industry is still of considerable extent. The cotton industry 
stands naturally uppermost, numbering about 1,900 establishments 
(among them 633 factories) in Bohemia, Moravia, and Lower Austria. 

It is much to be regretted that France and Belgium were hors con- 
cours. The cotton goods shown by France were extensive in variety 
and quantity and perfect in quality. Mixed, unbleached and dyed 
threads, heavy canvas for sails, large exhibits of cotton flannel, most 
beautiful in texture, finish, and patterns, and striped and checkered 
cassimeres for men’s and boys’ wear. Cotton dress goods, ginghams, 
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and sateens. One piece of sateen shown by a French exhibitor the 
background of dark gray and the design of the French coat of arms 
and the coat of arms of the United States in alternate stripes. The 
handsomest bath robes, most exquisitely embroidered, were shown hy 
a French firm, G. Binder & Jalla, jeune. 

Belgium had lamp wicks, ropes very strong, tressed and untressed. 
Printed cotton tissues in soft colors and flowered designs. Strong 
domestic fabrics, cotton, and wool goods mixed, shown by Societe la 
dendre. These goods are made in a great variety of colors and sold 
in large quantities to Canada. 

Canada, too, did not compete. She had cotton braids in every color. 
Canton flannels, tickings, homespuns, sheetings, prints, and ging¬ 
hams in designs similar to those used of the United States. Canada’s 
statistics show an invested capital in cotton mills of $13,208,121. 

In Russia, under Government patronage, the cotton industry has 
developed very rapidly. It has acquired such dimensions that it not 
only suffices for home consumption, but exports its products to foreign 
markets in annually increasing quantities. The origin of the cotton 
manufacturing industry in Russia, although on a very small scale, 
dates back to the sixteentli century. The import of eastern productions 
commenced much earlier. Mons. Longoway, in his excellent review 
of the Russian textile industry, deduces the fact that the import of 
manufactured yarns is very insignificant and the production of Rus¬ 
sian cotton spinning mills has been 10,000,000 poods of cotton yarns 
annually. From the statistics given by Thomas Ellison, the numbei 
of spindles in Russia is put at 0,000,000 with a yearly consumption of 
69.2 poods per spindle. Besides t he improvement in quality of cot¬ 
ton goods in Russia in the last twenty years, the manufacture of cheap 
and heavy goods has developed at the same time, which to a ceitain 
extent is able to compete with woolen goods and like prints, and sup¬ 
plies the wants of t he poorer classes of inhabitants. J he goods 
exhibited at the Columbian Exposition illustrate not only the pi og¬ 
ress made, but the present high condition of the cotton industry in 
Russia. The goods shown wore velvets, brilliantines, turkey reds 
(plain and figured), fustians, calicos, domestics, tricots, and cotton 
stripes of very fine texture. Buckskins for mens and boys weai. 
Bandannas or shawls of gorgeous coloring and design to suit an East 
ern market. Cotton flannels, with delightfully soft, even finish, an 
cretonnes for draperies and curtains in soft grays and browns. 

Sweeden’s exhibit of cotton goods for heavy draperies was lemai 
ably fine. Those goods were rich in design. Hand-woven aprons 
were shown in a variety of styles and colors, and towels, beautiful an( 
strong in weave. In almost every home in Sweden, however pool i 
may be, is found a hand-weaving machine at which the inmatesalmos 
continually work, and this home “ sloyd” has reached such piopor 
tions that it. may be considered as an industry. Certain capitabs s 
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advance money for the purchase of cotton yarn, which is then woven 
after certain fixed designs. In this manner from 2,000 to 3,000 women 
weavers work in their own homes for a single capitalist. Both jac¬ 
quard and fancy weaving is produced in this fashion. The largest 
cotton factories are found in Norrkzoping, the Manchester of Sweden. 
In 1890 there were in Sweden 20 cotton factories, numbering about 
245,000 spindles, with a product value of about $3,500,000, and 

employing about 4,000 work people. 
The cotton industry of Italy is a very large and important one in 

Lombardy, Piedmont, and Venice. A very small display was made 
by Italy of ginghams and other cotton dress goods, durable and strong 
in the weaving and with a decided leaning toward bright colors, which 
was in marked contrast with the Turkish products. Turkish goods 
are all hand woven in subdued colors, and the combinations were very 

pleasing. 
Japan’s cotton goods received many awards. Her exhibits were full 

and varied, giving a comprehensive idea of the cotton goods manu¬ 
factured. The most attractive were the dress goods woven from cot¬ 
ton and from cotton and silk mixed. The designs, so pretty and 
dainty, were mainly little checks and stripes in soft colors. Japan 
exhibited a cotton cloth for floors particularly noticeable, and a heavy 
cotton goods intended for overcoats for the poorer classes, and a cor¬ 
rugated cotton cloth used for bath robes. 

The firm of F. P. Bumgara & Co., of East India, made an extensive 
exhibit of cotton wares. The weave of these goods was particularly 
firm and even, all done by handlooms. The colors were made from 
Indian vegetable dyes and wash perfectly. Altar cloths with the 
figures of the national deities reproduced were specimens of this 
exquisite work. Cotton gauze fabrics with tinsel, table covers in 
designs similar to those of the Persians, and, above all, the lovely 
curtains in various sizes, colors, and designs—works of art, showing 
an inexhaustible fund of native skill in designing and execution by 
these artistic, ingenious, and painstaking people. Mr. Bumgara’s 
modus operandi has been to unearth models hidden away in ancient 
temples and tombs. 

Persia’s exhibit was very meager. Some printed calicoes, Oriental 
in colors and designs. Plain cotton goods of an even, strong weave, 
and woven from the brown cotton grown so largely in Persia. All 
made by handlooms, as Persia has no machinery. 

Cejdon imports her cotton from South India, and for the short 
number of years she has been engaged in the cotton-manufacturing 
industry shows very creditable fabrics. Five years ago Ceylon estab¬ 
lished weaving mills—only one steam mill. The dress goods, towels, 
drills, sheetings, and shirtings and ginghams were of durable weave, 
and give promise of much in the near future. 

Guatemala grows cotton in small quantities, the white cotton and 
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also tlio brown, similar to that grown in Persia, but a ranch finer 
staple. There is as yet only one cotton factory of importance, but 
the cotton fabrics exhibited by Guatemala—homespuns and gi„„. 
hams—were noticeable for strength of material, even weaving'and 
for the brillant coloring procured from the Indian vegetable dye's. 

Bulgaria and Korea have only handlooms. Bulgaria made a very 
nice exhibit of cotton striped goods for curtains and of a cotton and 
silk mixed goods, also for curtains. 

Korea’s exhibits were small and indifferent. 
In Brazil the industry seems still in a crude infancy. 

Mexico’s display of cotton goods was very creditable, both in the 
heavy domestics and stuff's for pantaloons and coats. One.factory at 
Tulaneingo, State of Hidalgo, sent table covers woven in stripes and 
with fringed borders, remarkable for originality and beauty of 
designs. Mexico has Oil cotton factories of different classes. 

II is not necessary to go back a generation to reach adate at which 
the cotton plant was so little understood that such by-products as 
cot ton-seed oil, cotton-seed cake and their modi heat ions were unknown. 
They are worth much more in money to-day than the crop of lint was 
at. that date. 

The varied exhibitsof the unlimited uses of the lint of this wonder¬ 
ful plant made at the World’s Fair emphasized the fact that there has 
been no abatement of the ingenuity of man in devising new forms 
into which to convert accumulating material, and points to the deduc¬ 
tion that for its benefit the world will consume what it produces. 

Probably the best result, of this crowning Exposition is educational. 
A comparison of t he exhibits of cotton manufacture, not only among 
themselves, but with the productions of the past, in the aggregate and 
in detail, must lead to new uses, new forms, new fancies into which 
the snowy staple can he wrought. 
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DIAMOND-CUTTING DISPLAY OF TIFFANY & CO., NEW YORK. 

By J. D. YERRINGTON. 

The exhibit by Tiffany & Co. in the “mines” building of a com¬ 
plete diamond-cutting establishment, employing a force of skilled 
workmen at diamond (Hitting, is remarkable; and that this exhibit is 
appreciated is evinced by the crowd of .men and women constantly 
striving for a sight of the interesting processes of cleaving, cutting, 
and polishing the diamond. The work at this establishment is fault¬ 
less. No praise of mine is adequate. One of the strongest attrac¬ 
tions of the Fair, it merits the highest award, for nowhere else in the 
world is there an establishment where such excellent work is done. 
I saw here pair after pair of diamonds so accurately cut that two dia¬ 
monds placed in very sensitive scales would precisely balance each 
other. Such balancing could have been accomplished only by the 
most careful, patient, and painstaking work. 

In connection with the Tiffany & Co. workshop there is the inter¬ 
esting exhibit by the I)e 1 Jeers Company, of South Africa, of tons of 
diamond matrix from the company’s mine, and of the process of wash¬ 
ing this matrix for diamonds and of sorting the diamonds after these 
washings. The De Beers Company also exhibits a large assortment 
of rough diamonds, including one weighing fully 280 karats, and many 
smaller ones, notably one large pink and many brown and yellow 
diamonds, as well as white ones. This exhibit is also a, great attrac¬ 
tion and merits liberal praise and encouragement by high award. 

In the liberal-arts building I found the Tiffany & Co. exhibit of 
diamonds a great attraction—perhaps the greatest attraction of the 
Fair. Each day the gates were constantly besieged by a crowd of 
men and women eager to see this exhibit. Of this diamond exhibit I 
can only mention those most remarkable: 

Empire brooch, with a 16t-carat blue-white diamond in a floral wreath of small 
diamonds. 

Empire brooch, with an ll£ 3Vcarat brown diamond, with a smaller one sus¬ 
pended from a line of diamonds. 

Empire brooch, with a 125-carat smoky-black diamond, surrounded by a lily-of- 
the-vahey wreath of white diamonds. 

Empire brooch, with a 16| A-carat plum-colored diamond, in a wreath of bril¬ 
liants, surmounted by a bowknot of brilliants. 
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Empire brooch. composed of a lflf|-carnt yellow diamond in a lily-of-the-valle 
wreath of diamonds. ^ 

Bonnet brooch, with five black and white diamonds, weighing 10^carats. 
A table diamond bracelet, with one diamond weighing carats, and nearly 

<w carats of smaller diamonds, fancifully cut in various forms. 

A Itennaissance brooch, with a ftJJ-carat salmon-colored diamond, surrounded 
with brilliants. 

A fly brooch, with emerald body, and two pear-shaped diamond wings, weigh¬ 
ing 1 r»a»a carats. 

A butterfly brooch, with livo large pear-shapod diamonds, 181 carats, and dia¬ 
mond antenna*. 

A Columbus sword scarf pin, with diamond hilt. 
A Turkish pendant, made of pendant diamonds in all forms of cutting, several 

of which are pierced like beads. 
A coronet ring, with yellow table-diamond, weighing 4f| carats. 
A necklace of 12 matched and graduated diamonds, weighing altogether 1721 

• n it lviiiarkahh* l<<r i \traordinar\ brilliancy and for being so nicely mated. 
A rope of diamonds in platinum for a necklace, and weighing lhf carats. 
A chain of diamonds in gold, for a bracelet or a necklace, as its owner may 

desire to wear it. 
A necklace of pearls and emeralds, with It old Indian Brioletta diamonds, 1081 

carats. 
A Portuguese stylo diamond necklace, made up of .mi) rose diamonds, festooned 

and pendant. 
A canary diamond girdle, with 21 diamonds aggregating4131 carats. 

A single diamond, weighing llfjj| carats. 
Two diamonds, weighing 13g carats. 
Two diamonds, weighing 11± carats. 
The great Tiffany diamond, weighing 12.1g carats, and revolving on top of 

exhibit. 
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DRAWN WORK. 

By Margaret Windeyer. 

This section was represented by exhibits from Austria, Bohemia, 
Brazil, Canada, Curasao, Germany, Great Britain, Mexico, New South 
Wales, Norway, Russia, Spain, and the United States. 

Drawn work may be described as follows: Threads are drawn from 
the woof and web of any suitable material at regular intervals, those 
remaining being drawn into place with needle and thread to form 
regular patterns, and lace stitches may be worked into the open spaces 
thus formed, or the remaining threads are overcast with silk or cot¬ 
ton. The technique differs in the exhibits, one characteristic or other 
being more prominent in the exhibits from each country. In point 

►of variety of materials and stitches employed, and of varied modes 
of utilizing drawn work, Mexico stands foremost. In the exhibits 
from that country we find it in silk and in every quality of muslin, 
linen, cambric, and lawn, in bordering and in insertion, and adapted 
to table linen, antimacassars, underclothes, furniture, trimming, and 
so on. It is exhibited with floral designs, applique in self colors, 
with flowers embroidered upon it in natural colors, and with the 
drawn work forming the background, the pattern being presented in 
the whole material. 

When the “missions” were built from San Diego to Monterey, and 
many Spanish families lived upon the coast, drawn work was one of 
the pastimes of the women members; they taught it to their Indian 
women servants, who soon became proficient, finishing their bed and 
table linen in this manner, and the practice has been handed down to 
the present day. In old Mexico each State has its own stitches, and 
it is found difficult to persuade workers to copy from examples from 
other States. Austria’s exhibits were chiefly in fine canvas; the draw¬ 
ing out of threads in this material would be easy, but the excellence 
and variety of the lace stitches introduced, and the effectiveness of 
the “ivory” embroidery in conjunction, in one exhibit especially was 
remarkable. The best exhibit of drawn work, shown in such quan¬ 
tity as to justify the term trade exhibit came from Austria. Bohemia’s 
most interesting exhibit was in coarse material, where an effect of 
round holes was produced. 

Brazil showed drawn work in every stage, from the plain material 
stretched upon a frame to the finely finished floral design. One fea- 
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1 un‘of Mm specimens from that country was that where the design 
was a floral oik*, threads of a coarser quality than tho foundation were 
darned into the pattern giving greater richness of effect. The floral 
designs in the drawn work from Curacao were very well defined' the 

patterns were produced by “drawing” very small squares and closely 
filling the spaces in a diamond stitch with coarse cotton. Germany’s 

1 iest exhibits in this class were two samples, one in linen, the other 
in canvas; the one showed a large number of patterns in drawn work, 
finished in buttonhole stitch overcasting, and the other presented 
drawn work where the introduction of lace stitches was the chief 
feature. 

The exhibits from Canada, Great Britain, and New South Wales 
did not possess much originality, but from New South Wales and 
Norway came the only exhibits of drawn work, upon material with a 
diagonal surface; the former’s exhibit was in silk, the latter in twilled 
calico. 

Tho chief characteristic of Russia’s exhibits was the use of colors in 
such a way as to produce a rich effect, though the actual “drawing” 
was very simple. All t he t hreads were closely overcast in even squares 
and flu* pattern produced by the use of different colors. 

'flu* exhibits from Spain were exquisitely line, and the best example 
of embroidery upon drawn work came from that country. The drawn 
work in colored linens, the stitches in white thread, among the Span¬ 

ish exhibits was very effective. 
Interest ing specimens made by the Temecula tribe of San Diego 

County, Cal., described in Helen Hunt Jackson’s book Ramona, were 
exhibited; native designs were made by drawing cotton closely into 
the open spaces. An interesting exhibit was one where the conven¬ 
tional design was departed from and a herd of deer worked into the 
pattern. 

The chief feature in the United States exhibits was the lace-like 

effect produced, so very many threads being drawn, and the remainder 

being so light ly overcast, and such very light stitches being tilled into 

the open spaces. 
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REPORT ON DIRECT CONSTANT-CURRENT DYNAMOS. 

By Henry S. Carhart, LL. I)., 

Professor of Physics, University of Michigan. 

I. Classification. 

The present report will be restricted to direct-current dynamos as 
distinguished from those furnishing alternating currents; and, further, 
to those designed to work with a constant current as distinguished 
from machines working at a constant pressure or constant potential. 
Direct constant-current dynamos are used almost exclusively for the 
purpose of lighting by arc lamps. For while electric motors have been 
worked to a limited extent on constant-current circuits, this service 
forms a very insignificant part of the work done by constant-current 
machines. The transmission of. power by electricity is accomplished 
almost exclusively by means of constant potential machines, either of 
the alternating or direct-current type. This report will therefore con¬ 
sider constant-current machines of the direct-current type as applied 
to arc-lighting service exclusively. 

The dynamo machine is a device for converting the energy of 
mechanical motion into the energy of an electric current. The so- 
called generation of electricity consists always in the production of an 
electro-motive force or of electric pressure. The quantity of electricity 
at our command is apparently as definite and invariable as the quantity 
of energy. No battery, dynamo, or other device creates electricity. 
It creates electro-motive force, by means of which electricity may be 
made to flow through conducting circuits. 

In the conducting circuit, external to the region where the electric 
pressure is applied, the electricity flows from a higher electric level 
or potential to a lower, as water flows from a higher elevation to a 
lower. Within that part of the circuit where the electro-motive force 
(E. M. F.) originates, the electricity is forced from a lower electric 
level to a higher, as water is pumped from a lower to a higher level. 
In the dynamo machine this latter region is that part of the machine 
called the armature, which usually revolves between the poles of a 
powerful electro-magnet. 

227 
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The dynamo is based on the principles of current induction. It 

contains a system of conductors revolving in a magnetic field in such 

a wav as to vary continuously the number of lines of magnetic force 

threading through them. Lines of magnetic force are conceived as 

running from the north-seeking pole of a magnet round through the 

air to the south-seeking pole, and as completing the circuit through 

the magnet itself to the starting point. They are the directions of 

magnetic force, or the lines along which a single magnet pole is urged 

by the magnetic influence. They can be mapped out by appropriate 

means, and they indicate the lines along which the magnetic stress acts. 

Suppose a single loop of wire to revolve between the poles of a 

magnet N. S. (fig. 1), in the direction of the arrow and round a horizon¬ 

tal line as an axis. The lines of force run across from north to south, 

as indicated by the light lines. The loop of wire in the position shown 

incloses the largest possible number of lines of magnetic force. 

When it has revolved through 90°, or a quarter of a turn, the lines of 

X 

Fig. 1. 

force will he parallel to its plane and none will thread through it. 
During this quarter turn the number of lines has been decreasing and 

a direct current has been produced; that is, one in the direction of 

watch hands, looking from north toward south, as shown by the 

arrows. During the next quarter turn the lines will increase again, 

but will run through from the opposite side of the loop. According 

to the laws of induction, the current will therefore continue to flow in 

the .same direction around the loop. During the next half revolution 

the current round the loop will flow in the opposite direction. The 
current through the loop reverses twice, therefore, in each revolution. 

Such a loop constitutes a single turn of wire on the armature of a 

dynamo machine; and the current within the armature is in genera 

an alternating current; that is, it flows first in one direction and then 
in the other in rapid succession. To render these currents unidiicc- 

tional a commutator is necessary. 
The three essential elements of a direct-current dynamo machine 

are therefore the field magnet, the armature, and the commutator. 

The field magnet is a large electro magnet whose function is to produce 
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:i powerful field of magnetic force between its poles; witmn this field 
of force revolves the armature, which in direct-current machines always 
consists of a soft-iron core wound about with a number of turns of 
insulated copper wire. To the shaft of the armature is rigidly attached 
the commutator, which is cylindrical in form, and consists of a number 
of metallic bars lying parallel to the axis, insulated from one another, 
and appropriately connected to the several coils of the armature. 
Brushes for conveying away the current bear on this commutator in 
such a way that, when one end of an armature coil is electrically con¬ 
nected to one of these brushes, the other end is connected with the 
other brush; and those connections exchange during the rotation of 
the armature at the same time that the current reverses direction in 
the coil. 

The field magnets of all dynamo machines employed for arc lighting 
in the United States, with one exception, are of the consequent pole 
type; that is, each pole is a part of two complete magnetic circuits. 
Until very recently they have all been, moreover, bipolar; but quite 
recently multipolar machines have been introduced for dynamos of 
extraordinarily large capacity. 

The manner in which the armature is wound and connected to the 
commutator forms the basis of classification for unidirectional constant 
current dynamos. The two classes are known as the open-coil and the 
closed-coil machines. In the former the coils on the armature are con¬ 
nected, either all together or in pairs, by means of one of the extremi¬ 
ties of the coils, while the other terminals are brought out separately 
nnd connected each to a separate bar of the commutator. The wire 
of the armature does not, therefore, form a closed circuit, but is an 
open one. because the several commutator bars are insulated from 
one another. An electric circuit is formed only when the brushes, 
which are connected to the external circuit, bear on the commutator 
cylinder. 

In closed-coil machines the windings on the armature are all connected 
together in series and form a closed electric circuit within the armature 

The junction of every pair of adjacent coils in a two-pole 
machine is connected to a commutator bar. so that there are as many 
commutator segments as there are sections in the winding of the arma¬ 
ture. this number varies in modern machines from 3t> to 23d. 

In open-coil machines each coil is periodically cut out of the circuit, 
01 ,s put in parallel with another coil a number of times during each 
Solution of the armature. In closed-coil machines all the windings 
on th<* armature are continually in circuit ; and, since the current flows 
out of the armature by one brush, and after passing round the external 
circuit, Hows into the armature again by the opposite brush, tin* two 
alu-s of the armature form a divided circuit in parallel with each 

°t er from brush to brush. In the open-coil machine the wire on the 
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I 

armature must, therefore, be large enough to carry the entire current 
furnished by the machine, usually ten amperes ora little less; while in 

the closed-coil dynamo the wire on the armature must be large enough 
to carry only one-half the total current because of the divided circuit 
through it. 

In open-coil machines the number of sections on the armature is 
limited, ranging from 3 in one type to 24 in the large multipolar 
machine of another type. In closed-coil armatures the number of sec¬ 
tions is much larger, running as high as 234 in a large machine of 
recent construction. The field magnets of both the open and the closed 
coil dynamo are excited in the same way. They belong to the class 
known as the series-wound dynamo. The connection of the field nu»g- 
net with the armature is shown diagrammatically in figure 2. o v o 

The entire current flowing out of the armature by the positive brush 

passes around the windings on the field magnet, then traverses the 
external circuit and returns to the armature by the negative brush. 
There is no reason why the field magnets of dynamo machines for arc 
lighting should not be separately excited from an independent source. 
Indeed, this method has been adopted in a recent machine to be 
described later on. It has the advantage of giving to the dynamo acldi- 
tional capacity, and the disadvantage of adding to the fire hazards and 
danger to life in case of a breakdown in the circuit. If the machine 
is self-excited it ceases to generate electro-motive force and loses its 
excitation when the circuit is open, but if it is separately excited it 
continues to generate electro-motive force or electric pressure after 
the main circuit is accidentally opened. It is possible, of course, to 
avoid any serious consequences toy means of a device which shall auto¬ 
matically open the exciting circuit whenever the main circuit is opened 
by accident or otherwise. 
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II. Open-Coil Dynamos. 

As already explained, open-coil armatures are constructed so that 

the separate coils or sections of the winding are not united together 
into one closed circuit. A ring armature, for example, may be wound 
in sections so that each pair of sections has a separate commutator or 

* collector. Figure 3 shows a ring armature with two pairs of coils and 
a four-part collector.1 Each coil is joined at the back to one diametri- 

I 

I 

I 

1 

I 

Fig. 3. 

uilly opposite it, and only the front ends of the coils pass to the 
collector. It would make no difference if the wires at the back were 
•ill united where they cross. It is obvious that as this armature rotates 
M*twoen the poles of the field-magnet, but one pair of the coils will be 

ln at once, the other pair being cut out of the circuit for the 
being. It is possible to increase the number of coils and the 

number of parts of the collector, and to so connect them that only one 

IT rhompBon’8 Dynamo-Electric Machinery, p. 450. 
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pair of coils is joined to the brushes while passing through the j>osi- 

tion of maximum action, all the rest being at the same time on open 
circuit. 

In figure 4 the wavy line A C represents one pair of the coils shown 
in figure 3. The maximum inductive action is supposed to he in the 
vicinity of the line m m\ This line, instead of being drawn directly 
across from one pole face to the other, is shifted forward in the direc¬ 

tion of rotation, because the 
magnetic field of the dynamo 
is distorted by means of the 
armature as an electromasr- ft 

net. The brushes P P' are 
made to hear upon the com¬ 
mutator or collector alontr ft 

the line m mr, that is on the 
line of greatest action. It 
will be seen that the coils 
A C only are in circuit, 

„ while B and D are idle. It 
is clear that each coil is in 
action through an arc of 
90°, or 45° on each side of 
the line m m\ As one pair 
of coils passes out of action 
the other pair passes into 
the circuit, with a inomen- 
tary break of current and 
a spark as the two succes¬ 
sive segments pass under the. 
brush, unless the brush has 
sufficient overlap to touch 
both segments at once. A 
little consideration will 
show that while the current 
in the coils of the armature 
are alternating,the brush P 

is always the positive one and P' the negative, so that thecurrent in 
the external circuit is direct or unidirectional. 

It is easy to arrange the contact of the brushes, by making each brush 

consist of a connected pair, for instance, so that they can make contact 

with one set of segments before leaving the other. The two sets of 
coils are then, of course, in parallel, and the electric resistance of the 
armature is reduced to one-half. Unless the idle coil is cut out when 
it approaches the position of least effect there will he a useless back 
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flow of current through it, for the two coils are not equally active 
while they are in parallel, except at the instant when they make equal 
angles with the m in'. In all other positions the higher electro-motive 
force of the more active coil overcomes that of the less active, and the 
two coils constitute a closed circuit by means of the overlapping brushes. 
The electro-motive force at the brushes is then less than if the two coils 
were not in parallel, and the local current through the coils heats the 
armature. It may be remarked here that the reduction of electro-motive 
force by putting the coils in parallel is utilized in one or two machines 
for the purpose of regulation with a diminishing load, for when the 
number of lamps alight on the circuit diminish, the electro-motive force 
must also he lessened in order to maintain a constant current. It is 
easily seen that a change in the spread or overlap of a brush, consisting 
of two parts, may be utilized to regulate the electro-motive force of an 
open-coil dynamo by changing the interval of time during which two 
coils remain in parallel. 

THE BRUSH DYNAMO. 

loMr. Charles F. Brush, of Cleveland, Ohio, belongs the credit of 
in\enting a constant-current dynamo which, in connection with his 
system of arc lamps in series, created the arc-lighting industry of 
America. The invention of the Gramme ring in 1870 introduced anew 
m in the application of electricity to industrial purposes. Mr. Brush 
huilt his first- arc dynamo in 1875-76. Its armature is a Gramme ring, 
l*nt it is so modified as to make an open-coil machine of very remarkable 
and ingenious construction. The Brush Electric Company7- was incor¬ 

porated about 1877, and commercial arc-lighting dates from the following 
ymr, when a series of arc-lighting plant was installed in Boston, and the 
first an-lighting station in the world was projected in San Francisco. 

Bei\eai.> later there were Brush lamps burning in more than five 
mu red isolated plants, while more than fifty central stations were in 

operation. At the same time over two hundred Brush dynamos were 
m use in England and on the Continent. 

Som, of this early apparatus was exhibited in the Brush section at 
® mids hair, notably a dynamo that had been in constant service 

rom September 1, 1879, to April 10, 1893, “With no expense for 
upjui.N except for segments and brushes, the expense for which has 
>etn ight. A second machine was exhibited which had been .secured 

^r°m the Berkeley Company, of Providence, together with a certificate 
o ie effect that this dynamo had been running constantly since Deecm- 

. It was a ten-light machine; and the ten lamps, which 
f UHMl *n continuous service without repair since that date, were 

also exhibited. 

This earliest practical dynamo is still, with but slight modific ations. 
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an important factor in the are-lighting industry of the present day. 

It is built in sizes with a capacity ranging from one to one hundred 

and twenty arc lamps. 

The complete machine is shown in figure 5. The armature revolves 

between the extended and curved pole pieces of two horseshoe-shaped 

electromagnets, their windings being so connected as to make the 
poles on one side of the machine north, and on the other side south 

poles. The wire is insulated from the iron of frame and armatuie 
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by shellacked paper and gum cloth, mechanically strengthened in cer¬ 

tain places by canvas, also well shellacked. To prevent the insulation 

of the magnets being punctured by the extra current that would be 

induced by any sudden rise or fall in the magnetism of the cores—such, 

for instance, as opening the circuit under full load—the cores are sur¬ 

rounded by a copper sheath next to the mica, forming a circuit of low 

resistance, in which the extra current can expend itself harmlessly. 

The armature is a ring, not entirely overwound with coils, but hav¬ 

ing projecting pieces between them, like the Pacinotti ring. The 

rinir itself was formerly made of malleable cast iron, but in the newer 

Fig. 6. 

Brush machine it is built up of thin iron rings 1.5 millimeters thick. 

^ portion of such a built-up core may be found in figure 6. The coils 
fire wound in the spaces B B. This construction has the advantage of 

ventilation of the armature, and a great reduction of induced currents 
in the iron core, which absorb energy. The result is a marked increase 

in the capacity of the machine. A machine which formerly supplied 

forty arc lights with the old armature can carry sixty-five lamps with 

the new ring rotating at the same speed. 

I he armature of the bipolar Brush dynamo of figure 5 is wound with 
cither eight or twelve coils, according to the size and capacity ot the 
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machine. For each pair of coils there is a separate two-part commu¬ 

tator. The eight-coil armature requires four commutators, grouped 

in two pairs, and two sets of brushes. The four commutators are 

arranged in pairs side by side, and each brush is wide enough to touch 

at the same time the commutators of two pairs of coils. Adjacent 

commutators are connected with two pairs of coils situated at right- 

Fig. 7. 

angles to each other on the ring. Continuity of current is secured bv 

making each pair of commutator segments overlap to the extent of T> . 

The arrangement of coils and commutators may be understood by 

studying figure 7.1 The eight coils are connected in four pairs at the 

back by means of wires not shown in the diagram. The outer ends 
of the coils are connected to the corresponding commutator segments 

1 Thompson’s Dynamo-Electric Machinery, p. 459. 
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by means of insulated conductors carried through the shaft and the 

journal at the commutator ends of the machine. Each pair of coils, 

as in 1 1 in the figure, is cut out as it passes through the position of 

least action; that is, the position in which the rate of change of the 

lines of force through it is a minimum. Neither of the brushes 

touches the commutator segments of the coils 1 1 in the position 

shown in the diagram. The coils 3 3 on the other hand are in the 

position of best action, and the brushes A A' touch the commutator 

segments of these coils only. Coils 2 2 have just passed the position 

of best action, while coils 4 4 are approaching this position. The 

induction in them is therefore less than in 3 3, and the brushes B B' 

are accordingly arranged to press upon the commutator segments of 

both pairs of coils, thus putting them into the circuit in parallel. For 

tin* position of the armature shown in the diagram, the course of the 

current is as follows: Starting at the negative brush A, it passes into 

the coils 3; thence out by the positive brush A', and round by the 

connecting wire to the other negative brush B; thence through the 

coils 2 and 4 in parallel and out by the other positive brush B'; thence 

round the field magnets, out to the external circuit, and back to the 

starting point at the negative brush A. From the description it will 

be evident that the four pairs of coils of this machine constitute four 

separate machines; and that these independent machines are united in 

pairs by the device of letting one pair of brushes press against the 

commutators of two pairs of coils. These paired machines are then 

connected m series by bringing a conductor round from brush A' to 
brush B. 

When the armature has rotated through 45° from the position 

. " the diagram, coils 2 2 will be cut out, 3 3 and 1 1 will be 
in parallel and these will be in series with 4 4, which are now in the 

J7K °f best action- . Each pair of coils therefore is in succession 
>c position of best action, in parallel with another pair situated at 

lln^ (*s *1' and, finally, cut out of the circuit. 

" hirger sixty-light Brush dynamos have twelve coils in the rim. 
connected in six pairs. There are three pairs of brushes and three 

W"'s of commutators, each pair being set one-twelfth of a circum- 
feivnee in advance of the next pair. 

d-Vnani° inhibited by the Brush Electric Company at the 
01 Us Pair was a four-pole machine, with a capacity of one hundred 

u twenty are lights in series, at a speed of 525 revolutions per minute, 

pionuces the enormous electro-motive force of ti.250 volts, with a 

and "li C“rrent °f 9-6 a,»peres. It is designed to be self-regulating, 

hn fi '.i T1119' ^01,1 lunip to one hundred and twenty or one 
of ^ twent.V-five without varying the current more than 0.1 

uiupere. Ihe armature is 34 inches in diameter, and is pro- 
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vided with twenty-four bobbins, instead of twelve, because the field 

has four poles instead of two, as in the older machine. 

The armature bobbins are connected in a peculiar manner. In the 

armature with twelve coils each coil is joined to one directly opposite at 

an angular distance corresponding to the angular separation of the two 

poles of the field magnet ; the corresponding commutator segments are 

likewise situated on opposite sides of a circle. In this large 4-pole 

machine, a shaft wire leads from a commutator segment to a bobbin 

on the armature; this bobbin is connected to the bobbin one-quarter of 

a circle distant; this one is in turn connected with the next bobbin on 

the quarter, and this one finally to a third bobbin on the quarter; from 

this fourth bobbin a shaft wire is brought to the commutator segment 

on the same ring one-quarter of a circumference in advance of the 

starting point. The four bobbins are thus joined in series, and are 

connected with two commutator segments on the same ring, these seg¬ 

ments being placed at right angles to each other. The angular sepa¬ 

ration of the connected bobbins and of their commutator segments is 

therefore the same as that of the field poles of opposite sign. The 

relation of armature bobbins, field-magnet poles, and corresponding 

commutator segments is therefore the same as in the bipolar machine. 

There are three rings to the commutator and four commutator seg¬ 

ments to each ring, making twelve shaft wires, the same as in the sixty* 

light machine with twelve bobbins. 

The field magnet of this dynamo is the same as that of the older 

Brush machine, except that there are four double or consequent poles 

instead of two. The pole pieces are presented to the sides of the ring, 

the same as in the two-pole type, A high electro-motive force is secured 

with a slower speed, because there are four bobbins in series on the 

armature instead of two, as in the smaller machines. The weight of 

the machine complete is 9,590 pounds, which is less than double the 

weight of the sixty^-light machine. 
An automatic regulating device is attached to the frame of tie 

machine underneath the commutator, and is arranged to shift t 

brushes to the proper position for any given load, and it adjusts .it 

the same time a resistance placed i n shunt to the field. This mechanism, 

which is driven by power from the shaft of the dynamo, is contio e 

by a delicate relay adjusted to keep the current constantly at 

amperes. The bearings are self-oiling; and, since the field is o j 

four-pole type, there is no stray field or magnetic leakage aci oss t ie n 

or shaft; and therefore there is no heat produced there by this mag 

netic leakage, as in the older type of large machines. The insu a nn 

of the machine is such as to stand a pressure of 10,000 volts wit o 

liability of breakdown. Figure 8 is a characteristic of this machine & w 

by a committee of judges of award. The volts measured a 

minals of the machines are plotted as ordinates, and the coi respon ing 

currents in amperes as abscissas. The machine was run at a ie uce 



world’s COLUMBIAN EXPOSITION, 1893. 239 

speed of 474 revolutions per minute, and the brushes were set in a posi¬ 

tion for least sparking before each reading. This dynamo has, there¬ 

fore, the drooping characteristic which is considered so desirable for 

an arc-lighting machine. 
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reduced. This allows more of the current to flow through this 

bypath around the fleld-magnet coils, and hence, as less current flows 

through them, the magnetic excitation of the field decreases. A 

decrease of electro-motive force follows, reducing it to the demands of 

the circuit in order to maintain the current constant. 

The operation of the regulator may be gathered from figure 9. The 

wires of the shunt circuit are connected to the binding posts J J, while 

Fig. 9. 

the main circuit wires go to B B. The variable shunt resistance con¬ 

sists of four columns of hard carbon plates. The tops of two of them 

are shown at K K. The control of this resistance is exercised by the 

main circuit solenoids M M, with their associated cores, connecting 

bar, and lever L. Whenever the main current pises above its norma 

value the cores are drawn up by the solenoids, and the lever L lises 
and compresses the two carbon plates together. This compiession 
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reduces their resistance, and hence more current is shunted from the 

field magnets through the plates. The vibrating shunt through the 

German-silver wire W diverts more or less of the main current from 

the solenoids for the purpose of adjustment. The effect is to cause 

the pressure exerted on the carbon plates to oscillate about the required 

value. By this means the load on the dynamo may be reduced even 

to short circuit, if at the same time the brushes are rocked forward to 

prevent injurious sparking. More current will be deflected through 

the carbon plates as lamps are switched off, and the plates will become 

very warm. They are covered, however, by a slate slab, and the heat 

does no harm. 
For any considerable change in the load of a Brush machine it is 

necessary to adjust the brushes manually to assist in the regulation 

and to avoid injurious sparking and flashing around the commutator. 

The regulation is affected by the conjoint action of the shunt and the 

rocking of the brushes. An inspection of figure 7 will show the effect 

of a forward movement of the brushes. When the brush is rocked 

forward the electro-motive force of the machine falls. If the brushes 

are in advance of the line of best action, then any pair of coils, as 3 3, 

may remain in parallel with another pair until the former has reached 

its position of greatest action and the latter has approached or entered 

the neutral region. The short circuit through the parallel coils 

reduces the effective electro-motive force supplied by the most active 

coils for the external circuit. It will be recalled that the regulator of 

the four-pole dynamo not only automatically controls the variable shunt 

resistance, but rocks the brushes to the proper position as well. 

The mechanical construction of the Brush arc dynamo has always 

been one of the chief features which commend the machine to investors 

in electric-light machinery. The design is extremely simple, and there 

are hut few wearing parts. The armature can be taken out of its 

bearing without disturbing the field magnet by simply removing four 

cap screws and two caps. The entire design, it may be said, is a 
model of mechanical skill and workmanship. 

THK THOMSON-HOUSTON DYNAMO. 

Following closely upon the Brush dynamo came the Thomson- 

Houston, altogether another pattern of open-coil machine. Most of 

thi» arc lighting of the world has been done with these two machines 

up to w ithin a very few years. A large number of Thomson-Houston 

dynamos of different capacities were exhibited and operated at the 
^ orld’s Columbian Exposition. 

This machine was designed by Professors Elihu Thomson and E. L. 
Houston, of Philadelphia. It has two field-magnet cores placed hori¬ 
zontally with their opposite poles facing each other. Each core is a 

cast-iron tube, flanged at both ends, and furnished at the inner ends 

col expo—02-16 
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with a hemispherical cavity, within which revolves the spherical arma¬ 

ture. A cross section of one of the held cores is shown in fig. 10.1 

The two held cores are connected together by a number of heavy 
wrought-iron bars bolted to the outer flanges. The wire is wound 

between the flanges at the ends. In the middle of each concave pole 

face is a large round opening. This serves partly for ventilation and 

partly to reduce the density of the lines of force near these centers, 

so as to render the induction more nearly uniform about the arc of the 

pole face traversed by the 

brushes in regulation. This 
point will be treated at greater 

length under closed coil dyna¬ 

mos. 

Figure 11 shows the arma¬ 
ture. it is a Gramme ring 

wound in a good many sections, 

but these sections are joined 

together in such a way as to 

make only three separate coils. 

The inner ends of these coils 

are united together at the pully 

end of the shaft, while the 

three outer ends are brought 

out on the commutator side 

and are connected to a three- 

part commutator shown in fig- 

ure 12. The older armature of 

this machine was wound round 
and round, drum fashion, in 

three coils, which were then 

connected together and to the 

commutator in the same way 

as in the case of the new arma¬ 

ture. The latter is better 

ventilated and admits of easy 

repair in case of a burn-out. 

When this armature is rotated within the spherical cavity between 

the concave held poles, an alternating electro-motive force is generated 

in each of the three coils. Diagram, figure 13, will illustrate the 

method of combining the three coils together so as to secure a direct, 

though fluctuating, current in the external circuit. The three coils are 

represented by the wavy lines ABC. There are two positive brushes, 

P and F, and two negative ones, P' and F'. The course of the current- 

flow through the field magnets F M, and the external circuit with the 

1 Not furnished. 
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lamps L L, is apparent without further explanation. The induction 

in the armature is such as to cause an outward flowing current in A 

and an inward one in C, and these two coils are accordingly in series, 

while B, which is in the region of least action, is out of circuit. A 

twelfth of a turn later both B and C will have inwardly flowing cur¬ 

rents in them, and will be connected in parallel by F' bearing on B’s 

egment and P on C’s. Hence B and C will be in parallel with each 

7r Tn SGrieS With A- After another twelfth of a turn C will be 
;:,0U \ approach the region of greatest effect and will be in 

ies wit 1 A alone. It is evident, therefore, that during one revolu- 
on eat i coil is cut out twice, is twice in series with each of the other 

mlVi tWl1°e ln series with the othcr two in parallel, and is twice in 
paiallel with each of the other two. 

he icgulation Qf the current with a varying load is accomplished 

an omatically shifting the brushes and changing their spread or 
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overlap. The method used is termed “backward” regulation. The 

trailing members F F' of the two pairs of brushes are shifted back 

ward for a diminishing load, while the leading members P P' are 

shifted forward through one-third of the angle. If now each pair of 

brushes has a normal overlap of 60°, then the two pairs are exactly 

120° apart on each side. No coil will then be cut out, but one will 

always be in series with the other two in parallel. If the spread is 

less than 60°, then each coil will be cut out a short time twice in every 

revolution. If, on the contrary, the overlap exceeds f>0;, the interval 

between the positive and negative brushes will be less than 120°, or 

less than the length of a commutator segment. Hence the armature 

coils will be momentarily short-circuited six times during each revolu- 

tion. The time during which each coil in the best position is throw¬ 

ing its entire electro-motive force into the circuit is also shortened, 

and the time during which it is in parallel with a comparatively idle 

coil is increased. Hence the increased spread of the brushes, due to 

a backward shifting of the trailing members and the forward shifting 

of the leading members, has the effect of reducing the total electro¬ 

motive force of the machine. The machine thus accommodates itself 

to a smaller load with fewer lamps. 

It remains to describe the regulator mechanism. Its principle is 

shown in figure 14. The electromagnet R and its armature A constitute 

the motor mechanism to move the brushes. It is attached to the frame 

of the dynamo as exhibited in figure 12. Another magnet, consist¬ 

ing of two solenoids, is called the controller magnet. It is placed in 

the main circuit and its cores are supported in part by a spring. The 

yoke of these cores operates the contact lever S. If the current 

becomes too strong, the cores of the controller magnet are drawn 

upward, thus opening the circuit at T and causing the entire current 

to flow through the motor magnet R. This, then, draws up its arrna- 
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tii 10 toward its conical pole, and, by means of a system of connected 

lovers, shifts the brushes so as to increase the overlap and cut down 

the electro-motive force. The cores of the controller magnet again 

drop, the break at T closes, and the magnet R is again shunted. This 

operation is repeated at short intervals, giving a gentle vibratory 

motion to the brushes about the mean position required for regula¬ 

tion. A carbon resistance r is inserted to lessen the spark at the 

contact T. j 

Open-coil machines necessarily spark a good deal. This is especially 

true with a three-coil armature. The sparking is due to self-induction, 

or that property of electricity, analogous to inertia in matter, by virtue 

of which a current when once started tends to continue flowing, and 

by which electricity opposes resistance to an electro-motive force which 

tends to set it moving. It is in reality a self-induced electro-motive 

Fig. 14. 

foue, aiising from the change in the number of lines of force sur¬ 

rounding or linked with the circuit, whenever a change takes place in 

t e strength of the current. Whenever a current is sent through a 

toil, especially if it is wrapped around iron, the lines of force pro- 

(need by it and linked into the circuit produce a counter electro¬ 

motive force in the very act of their coming into existence. When 
t e an lent is diminished or withdrawn, the collapse or disappearance 

0 \ 0se l,nes °f force produces another electro-motive force in the coil, 

w uh piolongs the current on opening the circuit by the production 
0 a spaik at the gap, across which the current flows as a momentary 
arc. 

Now ^K> lar£°r the number of turns of wire wrapped around an iron 
core the greater will be the electro-motive force of self-induction on 

m ng oi breaking a given current. In dynamo machines designed 
oi arc lighting a great many turns of wire on the armature are nee- 
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essary for the purpose of producing the high electro-motive force 
necessary to maintain a considerable number of lamps in series. And 

when all these turns of wire are divided into from three to twelve sec¬ 

tions only, each section or bobbin contains a large number of turns. It 

is therefore evident that the electro-motive force of self-induction is 

greater than if there were a larger number of bobbins on the armature. 

This high electro-motive force of self-induction shows itself in an 

open-coil machine whenever a segment of the commutator passes out 

from under the leading brush by the production of a brilliant spark. 

This spark may be minimized by a proper setting of the brushes for 

each load, but it is hardly possible to get rid of it entirely in an open- 

coil machine. This is especially true when the coils are reduced to the 

small number of three. The difficulty is met in the Thomson-Houston 

machine by attaching a blower to the armature shaft at one side of the 

commutator. This blower delivers a blast of air in a thin sheet on the 

commutator just in front of the leading brushes. By this means the 

spark is so reduced that it does little or no harm to the commutator. 

The fluctuations of the current in open-coil armatures increases as 

the number of coils in the armature diminishes. The cutting' out of 

idle coils and the self-induction due to any electro-magnets in the cir- 

cuit tend to tone down the rapid fluctuation and steady the current, 

but the fluctuations of the current in a three-coil armature are still very 

marked. Mr. M. E. Thompson has made a special study of a Thomson- 

Houston arc-light dynamo, the main current of which was 6.8 amperes, 

and has found that the current at full load fluctuated between 5 and 8 

amperes 6 times in each revolution. The fluctuations of electro-motive 

force in each coil were still more marked, its value falling to near zero 

12 times in each revolution.1 The influence of such a fluctuating cur¬ 

rent on neighboring telephone lines is shown by the loud buzzing 

sound heard in the telephone. It is sometimes claimed that such fluc¬ 

tuating currents have certain advantages when applied to arc lamps, 

because of the vibratory effect which these fluctuations communicate 

to the lamp mechanism. These vibrations facilitate the feeding of the 

lamp by preventing the parts of the mechanism sticking. But such 

is the perfection attained in modern arc-lamp mechanism that they 

operate perfectly and noiselessly with an absolutely constant current. 

The rapid fluctuations of electro-motive force in an open-coil dynamo 

bring great strains to bear upon its insulation. The commutators 

employed are, however, of the best possible design to meet this strain. 

They are simple in construction and easily repaired when necessary. 

Open-coil dynamos have done splendid service in arc-lighting in the 

past, and they give good promise of dividing the work with closed- 
coil machines in the future. 

Electrical World, XVII, p. 392, 1891. 
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THE WESTINGHOUSE OPEN-COIL DYNAMO. 

A new machine for direct constant currents has been designed by 

the Westinghouse Electric and Manufacturing Company on the same 

lines as their constant current alternating machine. The field of this 

new dynamo consists of a circular cast-iron yoke with six inwardly- 

projecting pole pieces. The yoke parts in a horizontal plane along a 

diameter. The lower half, the bearings, and the bedplate are all cast 

in one piece. The six field coils are connected in series and are sepa¬ 

rately excited. The drum armature is of the toothed type with lathe- 
wound coils, heavily insulated. 

A novel feature of this machine is the method of commuting the 

Fig. 15. 

®uric armature has eight teeth, and the windings on opposite 
°.( t1 a,e connected in series. There are therefore eight terminal 

wnes. The commutator consists of two parts placed side by side, 

each part consisting of four spiders fitting into one another, but thor- 

i \ insulated, and each spider composed of three contact surfaces 

oi segments. The eight terminal wires of the armature coils are 
joined to the eight spiders of the commutator. The segments of one 
commutator are opposite the insulation on the other. 

;<uh biush has two members to bridge over the insulation between 

^ segments of the commutator, and one pair of brushes is in series 

* * 11 othei pair. 1 he complete machine is shown in figure 15. 

ic most, noticeable feature of this dynamo is its capability of inher- 
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ent automatic regulation from no load to full load without the use of 

any devices external to the machine itself. This is accomplished 

entirely by the reactive effects between the armature and the field and 

without shifting of brushes. This is the distinguishing characteristic 

of the constant current alternating dynamo brought out by this same 

company several years ago, the chief difference between the newmachine 

and the alternating one being that commutators are substituted for 

collecting rings. It is claimed that this generator shows an efficiency 

of 90 per cent. It is built in sizes of 25, 40, and 60 lights capacity. 

III. Closed-coil Dynamos. 

Open-coil dynamos secured the field at an early day in the develop* 

ment of the electrical industry of arc lighting through the inventive 

genius of Mr. Charles F. Brush and the splendid ability of his busi¬ 

ness associates. This success was repeated a little later by the equally 

/ 

Fig. 16. 

brilliant achievements of Professors Thomson and Houston and the 

phenomenal management of the company formed to exploit theii pat 

ent. Aside from any question of inferiority, it is therefore easy to 

see why the closed-coil dynamo for constant currents has remained so 

long in the background. It has not received the attention to wliic it 
is entitled, and has not been investigated with the thoroughness an 

skill which it merits. Its theory has not been understood, at least, 

until quite recently. It is not my purpose in this report to diaw coin 

parisons between open and closed coil armatures. The former is 

entitled to that consideration which long continued and satisfactory 

service in public and private illumination has earned foi it. Butt * 

latter is making its way in public favor, and it has certain pecu iaii 

ties which make it an interesting subject for study. 
A closed-coil armature is one in which the entire conductoi on e 

armature is wound continuously around an iron core. Such an ai ma nr 

in the form of a Gramme ring is sketched in figure 16. The Giainm 
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ring is the form of armature employed almost without exception in 

closed-coil dynamos intended for series arc lighting. The figure shows 

the winding divided into eight sections with four turns of wire in each 

section. Such armatures for arc lighting have in reality a great many 

more sections and turns of wire, the latter running as high in the larg¬ 

est machines as 8,000 to 10,000 turns. It will be observed that a con¬ 

necting wire is led from the junction of every two adjacent sections to 

the proper segment of the commutator. The commutator segments 

are insulated from one another either by mica or by mica and an air 

space combined. 

The lines of magnetic force enter the armature from the north pole 

of the field magnet and divide and traverse the iron above and below 

across to the south pole. When, therefore, the armature is rotated in 

the direction of the arrow, an electro-motive force is generated in the 

wire on both halves of the ring, and its direction is upward on both 

sides toward the top of the ring. Consequently if two brushes are 

made to bear on the commutator, as shown in the figure, the upper one 

will be the positive brush and the lower one the negative. The two 

halves of the ring are therefore in parallel with each other. If the 

machine is symmetrical both halves of the armature generate the same 

electro-motive force, and if the brushes are placed at the points of 

highest and lowest potential, that is, near the top and bottom of the 

ring, respectively, all of the electro-motive force generated will be 

direct and will contribute to the electric pressure which causes the 

flow of current. The line C C joining the points of contact of the 

brushes and commutator segments is called the diameter of commuta¬ 

tion. If the brushes have the greatest difference of potential between 

thorn on the line C C, then when they are rocked forward so as to shift 

thediameter of communication toC' C', the electro-motive force gener¬ 
ated in the coils lying between the lines C C and C' C' is opposite to 

the direction in which the current is flowing. Hence, the electro- 

motive force in these coils on both sides of the armature is a counter 

electro-motive force, and must be subtracted from the rest of the 

electro-motive force generated in the ring to get the effective electro¬ 

motive force driving the current. It is evident, therefore, that regu¬ 

lation to constancy of current, with varying loads, may be accomplished 

under the proper accessory conditions by shifting the brushes forward 
oi backward round the commutator cylinder. When the load dimin¬ 

ishes the brushes must be shifted forward to cut down the electro¬ 

motive force and to keep the current constant; when the load increases 

again, by increasing the number of lamps in circuit, rocking the 

blushes backward transfers counter electro-motive force to the direct 

electro-motive force side of the armature, and so raises the total electro¬ 

motive force to the amount necessary to restore the current to its 
uoriual value. 
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u THE NEUTRAL PLANE AND SUPPRESSION OP SPARKING. 

By the neutral plane is meant the plane passing through the axis of 

the armature, and so situated with reference to the poles of the field 

magnet that when a coil of the revolving armature is carried across it 
. | | . . • j i i i • .• nni • i 

l(3bS 111LO tl Mil Iitl u OL felliilll UlUlulJ&lUnoi 

The plane of commutation passing through the points of contact of 

the brushes with the commutator is also the plane containing the poles 

of the armature considered as an electro-magnets. This plane shifts 

with the brushes, since the poles of the armature are the points at 

which the current enters and leaves the armature; and these are nec¬ 

essarily the points or surfaces of contact of the brushes with the com¬ 

mutator, assuming that the connections from the armature to the com¬ 

mutator run directly out parallel to the shaft. The question arises, 

Does the neutral plane shift when the brushes are shifted forward or 

backward? If we were to make answer from the assumption that the 

resultant of two impressed magnetizations or magneto-motive forces 

may be obtained in the same manner as the resultant of two forces by 

means of a triangle of forces, wTe should probably conclude that the 

neutral plane rotates forward with a forward movement of the brushes; 

but experiment along several different lines shows that this conclusion 

is an error.1 As nearly as can be determined, the points of highest 

and lowest potential on the commutator, or the points where the 

electro-motive force changes sign, remain practically fixed with 

respect to the poles of the field magnet, whatever may be the position 

of the brushes. If wTe were to apply to the solution of this problem 

the principles derived from constant potential machines, we should be 

forced to the conclusion that to maintain sparkless commutation at the 

brushes the lead of the brushes beyond the neutral plane should be 

constant, since the current remains constant; and, therefore, that an) 

attempt to govern for constant current by rocking the brushes must 

be attended by destructive sparking, unless at the same time the he 

is greatly modified. But these conclusions are also erroneous. 
If we assume that the armature is well balanced electrically an 

magnetically and that the brushes have a proper bearing in con¬ 
tact with a smooth commutator, the conditions required to commute 

the current without sparking are known to be as follows: W it a two 
pole dynamo the current is divided through the armature, one hau 

going from brush to brush on one side and the other half throug 

other side. Hence when an armature coil is carried past the J1“f 

it is transferred from the one circuit through the armature o 
other, and at the same time the current through it reverses its c mo¬ 

tion. This constitutes the act of commutation. But thesudden _> 

1 Journal Franklin Institute, p. 140, February, 1894. 
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of a current through a coil in one direction and its growth to an 

equal value in the other gives rise to an electro-motive force of self- 

induction opposing the change. This electro-motive force will pro¬ 

long the flow of the current on one side of the brush and will oppose 

its rise on the other side. Hence if the coil is short-circuited by the 

brush lapping over the two consecutive commutator segments to which 

its ends are connected, even when the coil passes the neutral plane of 

the dynamo, the electro-motive force of self-induction produces a local 

current through the coil, and when the one end of the coil slips past the 

brush and becomes a part of the other half of the divided circuit, the 

current, which should reverse through it, meets the opposing current 

and breaks over the gap to the brush with a spark. The commutation 

must not take place, therefore, at the neutral plane, but in advance of 

it, and in a field where the induced electro-motive force in the coil 

shall be just sufficient to offset the self-induction, and, in addition, shall 

reverse the current in the coil while it is passing the brush or pair of 

brushes and cause it to grow to the normal value at the instant when 

one end of it passes out from under the brush. The induction from 

the field must be sufficient to bring the one current to zero and to set 

an opposite one of equal value flowing in the coil during the time it 

is under the brush. Then the commutation will be sparkless. 

Now, if the current is kept constant in strength, the field induction 

required to accomplish the results described is approximately the 

same, whether the coil is short-circuited at one angle or another in 

advance of the neutral plane. It would appear at first thought that, 

unless the induction in every part of the field from the neutral plane 

to a point nearly 90 in advance of it is substantially uniform, destruc¬ 

tive sparking must result when the brushes are shifted far forward to 

vary the electric pressure to suit the requirements of the circuit, for 

it the induction is in excess of the requirements to accomplish the 

result described in the commuted coil, then a current will circulate 

through it during the short-circuit, and the rupture of this on leaving 

the brush will cause sparking. Considerations of this kind have led 

some writers to say that sparkless commutation for any position of 

the brushes can be accomplished only when the induction in that part 

of the field traversed by the brushes during regulation is made per- 

fectlj7 uniform. But, while a uniform field accomplishes the result, 

no such uniformity is required; the same result may be secured in 
other ways. 

I or practically sparkless commutation it is not necessary that the 
induction near but under the brush shall be constant. Aside from 

the special devices to be described later, the effective means by which, 

with constant current, the brushes can lie set in any plane around the 

commutator cylinder is the reactive effect of the armature. This fact 
is brought out by plotting the integrated potential differences between 
the upper or positive brush and a third.exploring ojie as ordinates to 
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a horizontal line. This has been done in figure IT, in which a decided 

flattening of the curve will be found at 180°, the position of the nega¬ 

tive brush. The same flattening may be seen at 0°. All curves plotted 

with data obtained under different loads show the same diminution or 

stay of the inductive process near the poles of the armature. The 

armature at these points paralyzes the field. As the poles of the arma¬ 

ture move around during regulation they sweep away the lines of force 
of the field, and only enough remain to produce an electro-motive force 

competent to offset the electro-motive force of self-induction and, in 

addition, cause the newly directed current to grow to its normal 

value as the coil passes out from under the brush. In fact this reac¬ 

tive power of the armature may be utilized to effect approximate regu¬ 
lation for constant current without brush shifting. But for this pur¬ 

pose the load can not be a maximum. The poles of the armature must 

be far enough forward to produce increase of magnetic leakage. The 

Fig. 17. 

characteristic of the machine, when its normal current is reached, will 

then approach a vertical line, the ideal characteristic of an automatic 

constant-current dynamo. 
The condition requisite for sparkless commutation of a constant-cur¬ 

rent machine is therefore this: The self-induction of the short- 

circuited coils must nearly, but not quite, balance the induction due 

to the field in all positions of the brushes. With these preliminary 

considerations relating to the principles of closed-coil constant-current 

dynamos for arc lighting, we may proceed to the description of the 

several machines of this class which were exhibited at the Columbian 

Exposition. 

THE WOOD DYNAMO. 

The Wood constant-current arc dynamo possesses several features 

of superiority, both in electrical design and mechanical details of con¬ 

struction. It has been well tested practically, and is in use in nuinei- 

ous stations throughout the country. Figure 18 is a good view of an 
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eighty-light machine of this pattern, manufactured by the Fort Wayne 

Electric Company. The field is composed of a double magnetic cir¬ 

cuit. with consequent poles between the field coils at the top and bot¬ 

tom. The vertical end plates constitute the yokes, and heavy curved 

pole pieces are bolted fast to the field cores at the consequent points 

of the magnetic circuit. Between these curved pole pieces revolves 

the Gramme ring armature, which has a core of soft-iron wire mounted 

oa the shaft by means of a gun-metal spider. There are four joints 

in each of the two magnetic circuits where the field cores are bolted 

to the end plates and to the pole pieces. There is little objection to 

such joints in a high potential machine of this class, because their 

effect is insignificant in comparison wTith the large interspace between 

Fig. 18. 

the pole pieces and the iron core of the armature. A wide air gap is 

necessary in such high potential machines to make room for the large 

amount of copper wire which must be wound on the armature for the 

purpose of obtaining the requisite electro-motive force. The Wood 

machines are rotated with a speed of about 850 revolutions per minute, 

and they are well balanced dynamically, so as to rotate without sensi¬ 

ble vibration. They are fitted with a new expansion bearing, which 

prevents the overheating and sticking of the journal. These bearings 

are constructed so as to prevent the accumulation of oil on the field 
magnet, the waste, if any, running to a drip cup on each end of the 

dynamo. The machine is placed on a sliding base, by means of which 

the belt may be tightened or loosened while the machine is in operation, 
lhe system of regulation adopted in this machine combines the shift- 
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ing- of the brushes with a change in their spread or overlap. It employs 

two pairs of brushes, and varies the angular distance between the mem 

bers of each pair when the brushes are moved. The field is not modified 

in the regulation, either by cutting out turns of wire or by diverting 

a part of the current through a by-path or shunt. The movement of 

the brushes is effected mechanically in response to any change in the 

main current by means of the automatic regulator mounted on the 

front end of the machine. The current of the machine passes through 

the solenoids at the top of the regulator, the cores and armature of 

which operate a lever, which serves by means of friction wheels to set 

in operation a train of spur wheels connected with toothed arcs on the 

brush holders. Both members of each brush are shifted in the same 

direction, but one moves more rapidly than the other. The spread of 

each pair of brushes is lessened as they rock forward toward the polar 

centers. 

The operation of the regulator is as follows: If the current increases 

above its normal value the cores of the controller magnet are drawn 

higher up into the solenoids, and the friction wheels set in motion the 

gear train so as to rock the brushes forward, and at the same time to 

decrease the distance between the members of each pair. This causes 

a diminution in the electro-motive force of the machine till the current 

returns to its normal value. To bring the current from a smaller value 

up to its normal, the cores of the controller magnet descend, and so 

bring into action another set of friction wheels, by means of which the 

motion of the gear train is reversed, and the brushes are rocked back¬ 

ward. As soon as the normal current has been reached in either direc¬ 

tion the friction wheels and motor mechanism are left out of service. 

The change in overlap of the brushes in regulation is due to the 

fact that the field of force is denser near the center of the pole faces 

than elsewhere. This is perhaps generally true, unless the poles are 

reduced or recessed at the back to increase the magnetic reluct¬ 

ance in that region. Attention is directed to this point in some 

machines described later on. It is not practicable to reduce the pole 

thickness at the middle on the Wood dynamo, except by increasing 

the clearance at that point. The induction in that region is conse¬ 

quently too large to be counteracted by the poles of the armatuie, 

especiallv as the proportion of copper to iron in the armature of this 

machine is large. Hence resort is had to the lessening of the overlap 

of the brushes as they are rocked forward. In the first place this 

shortens the time allowed for the reversal of the current The cur¬ 

tailed time interval increases the self-induction of each wilt, because 

it increases the rate of change of the current in the coil undergoing 
commutation, but this increase is at least counterbalanced by t e 
diminution in the number of turns of the wire short-circuited by t e 

brush. Hence, the total induction during commutation remains not 





FIG. 19. 
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far from constant. When the brushes shift forward into a denser 

field the decrease in the overlap decreases the number of turns of 

wire included between each pair of brushes and so cuts down the total 

field induction in those coils during commutation to the amount 

required to suppress sparking. This method of regulation allows the 

largest Wood dynamo to run with nearly sparkless commutation from 

short circuit to 120 arc lamps, requiring at least 6,000 volts electric 

pressure. While this enormous potential difference exists between 

the opposite sides of the commutator, vet with as many as 160 com¬ 

mutator segments, there is only about 75 volts difference of potential 

between any two adjacent ones. No difficulty appears to be encoun¬ 

tered in securing the proper insulation and preventing sparking. A 

channel is cut around the commutator next to the armature to pre¬ 

vent long sparks leaping into the armature when the circuit is sud¬ 

denly opened, or a great change occurs in its resistance, and before 

the regulator can reset the brushes. 

In the Wood machine each commutator bar is connected to the coils 

by a special clamp which can readily be removed. If a single coil 

burns out it can be disconnected and bridged over at the clamps till it 

is convenient to rewind the damaged section. The machine will show 

only a slightly diminished electro-motive force. 

These machines are doing satisfactory service, and they compose 
some of the largest municipal plants in the United States. 

THE STANDARD DYNAMO. 

Somewhat analogous to the Wood dynamo is the arc-light dynamo 

of the Standard Electric Company. Its held magnet, figure 19, is of the 

double magnetic circuit, consequent pole variety, and of the form 
known as the Manchester type. It differs from the Wood in having 

the armature axis at right angles to the plane of its held magnets 

instead of in that plane. The result is a number of differences in 

point of detail. There are only two field-magnet cores and two joints 

in the magnetic circuit. The pole pieces are greatly reduced at the 

Wick, both top and bottom. This reduction is analogous to the round 

opening in the center of the pole face of the Thomson-Houston 

machine. It has the effect of spreading out the lines of force rather 

moie uniformly over that portion of the pole faces along which the 

brushes travel during regulation, and hence contributes to make the 

points of commutation for nonsparking and constant current iden¬ 

tical. While this is a commendable detail in construction, the author 

has ascertained by many experiments that dynamo machines operate 

satisfactorily in practice, both as regards constancy of current and 

nonsparking, even though considerable variation in the induction 

about the pole faces exists before it is modified by the presence of the 

armature pole. In the'Standard machine the movement of the brushes 
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from no load to full load is from 30° to 40°. Only one pair of brushes 
is employed. They overlap about three segments of the commutator, 

and run quite sparklessly with any load from short circuit to the full 
complement of lamps. 

The insulation between the commutator segments, or that part of 
them on which the brushes bear, is an air space, and the brushes on 
the larger machines are carbon. The interior of the commutator is 
open so as to allow the copper or carbon dust to blow out. The arma¬ 
ture is a Gramme ring, and the core is made up of thin mild-steel 
rings insulated from one another, and mounted on a bronze spider 
keyed to the shaft. 

The regulation is effected solely by moving the brushes. This is 
accomplished by using as the device responsive to the current to be 
regulated a small bar of iron mounted between the pole tips, as shown 
in the engraving. Any change in the field magnetism, consequent 
upon a change of current, gives a small motion to this magnetic vane, 
which in turn brings into action the motor mechanism driven by a 
belt from the shaft. Two pawls act upon a bar ratchet, one causing 
it to advance and the other to recede. When it recedes the brushes 
rock forward and conversely. The engagement of one or the other of 
these pawls is controlled by the magnetic vane responsive to the field 
and armature magnetism. When the current has its normal value 
neither pawl is engaged with the ratchet. It will be evident that this 
regulator moves the brushes to the position in which the current 
assumes its normal value, and leaves them there, till some change 
occurs in the circuit which requires it to resume its controlling function. 

The journals are self-oiling, two rings conveying the oil from the 
reservoir under the journal to the shaft above. The bearings are of the 
universal ball construction, so that the armature has at all times proper 
alignment. The lower yoke of the machine is separated from the base 
by nonmagnetic distance pieces 1.5 inches thick, for the purpose of 
reducing magnetic leakag’c through the base. Such leakage lias t e 
effect of making the induction unsymmetrical, and often causes spaiking 

at the lower brush. . . 
It is of interest to compare two machines of the same capacity iu 

of different make and differing widely in core-section and turns of wire 
on the armature and field. The data relating to the two are given m 

the following table: 

Machine. 
Total 
volts. 

Revolu¬ 
tions per 
minute. 

Segments 
in com¬ 
mutator. 

Turns 
per seg¬ 
ment. 

Total 
turns in 

arm¬ 
ature. 

Cross 
sections 
of iron. 

Lines 
per 

square 
inch. 

A . 2,900 
2,800 

1,000 
875 

132 
120 

36 
72 

4,752 
8,640 

,8V/. in. 
26.5 
14 

70,800 
79,000 

.. 

Total 
turns on 

field. 

4,500 
5,0*4 
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The A machine is an older pattern of a fifty-light standard dynamo. 

The B machine is the 1889 pattern made by another company, and 

should not be compared with the more recent one of another manu¬ 

facture, except to show the great diversity of practice and design which 

has prevailed. 
The maximum number of lines of force running through the arma¬ 

ture of the A machine is 3,650,000; of the B machine, 2,213,000. The 

two machines were designed for the same current of about 9.6 amperes. 

The ratio of ampere turns on the armatures of the two is nearly 

inversely as the cross section of their iron cores, that bn the B arma¬ 

ture being 82 per cent greater than on A. The field ampere turns on 

the A machine is 42,200; on the B machine, 57,446, both at 9.6 amperes. 

The excess of field ampere turns over armature ampere turns on the A 

machine is 19,391; on the B machine, 15,974. The most notable dif¬ 

ference in the two machines from an electrical point of view is the 

large amount of iron in the armature of the A machine compared with 

that of the B. The increase of iron reduces armature turns and cost. 

It is also favorable to regulation because of the increased domination 

of the armature magnetism. 
The upper curve of figure 20 is the external characteristic of the fifty- 

light standard machine, with the brushes fixed at the full-load point. 

The vertical curve is the characteristic taken with the brushes set each 

time for least sparking. The amperes show onl}r a slight increase 

from full load to no load. In other words, the current remains very 

nearly constant, while the voltage falls to the requirements of a 

diminishing load. 

The machines of this company are made in sizes of from ten to one 

hundred lamps capacity, each lamp requiring 450 watts, or nominally 

2,000 candlepower. With an allowance of 10 per cent overload, a 100- 

light machine must have a capacity of about 50 kilowatts, or 67 horse¬ 

power. With a dynamo of best efficiency for arc lighting, this would 

require the application of fully 75 horsepower to the pulley at full 
load. 

The induction in the cast-iron yokes of the standard machine is 

18,000 lines to the square inch; in the wrought-iron cores, 80,000 lines; 

in the air space, 30,000, and in the armature core about 88,000. 

Following are some of the data for an 80-light machine: Number ot 

armature sections, 144; turns per section, 42; total number of turns, 

6,048; layers of wire, 6; revolutions per minute, 800; square inches 

of iron in armature core, 43; total cross section of armature core, 86 

square inches: length of air gap for wire, insulation, and clearance, 
1.6 inches; resistance of armature, 14.1 ohms; resistance of fields. 

8.5 ohms; number of turns on fields, 3,264 each. Figure 21 is the com¬ 

mutator of a standard 100-light machine. 

col expo—02- 17 
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THE EXCELSIOR DYNAMO. 

This machine, designed by Mr. William Hochhausen, of the Excelsior 

Electric Company, represents quite a departure from the other arc- 

light dynamos described up to this point. The engraving, figure 22, 

shows the machine ready to be belted to the engine. Its field magnet 

consists of a single magnetic circuit, with the two cores united by a 

heavy cast-iron yoke, containing the long bearing of the shaft. The 

armature is an overhung Gramme ring, and it can be entirely exposed 

because of the unusual construction of the pole pieces. They are 

deeply channeled and hinged along a middle section. When they are 

Fig. 22. 

irown back, as represented in figure 23, the armature can be thoi- 

ughly examined or easily removed. 
The armature core is built up of iron wire, insulated by papei, an 

round on a cast-iron frame having a T section, which divides the coie 

,to two parts. The arms of the spider, which holds the frame, aie 

isolated from both core and frame. The coils are rectangular in 

aape and are separated on the periphery by wooden wedges secuie 

, the cast-iron frame. The insulation of the armature is extreme y 

ood. The ratio of copper to iron is large. This is usually the 

diere iron wire is employed for the core. 
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The regulation is effected by a combination of rocking the brushes 

and changing the ampere turns on the lield. When lamps are cut out, 

the brushes are automatically rocked forward and held windings are 

cut out by a sliding contact maker. For this purpose one-half of the 

held is wound in twenty sections and their terminals are brought out to 
* O 

the field sliding switch. No change is made in the spread of the brushes. 

e electro-motive force of the machine is therefore cut down by the 
ouble device of forward brush shifting and of cutting down the exci¬ 

tation of the field. It has the adyantage of reducing the resistance of 
the fields and the internal heat loss of the dynamo on small loads. 
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The regulator itself consists of a controller magnet operated by 

the main current to be governed and an electric-motor mechanism 

inclosed in the small hub, shown in figure 21. This electric motor util¬ 

izes the stray field through two cast-iron arms connected to the pole 

pieces, but insulated from them by a rubber distance piece. When¬ 

ever a current is sent through this motor it shifts the rocker arm 

carrying the brushes, and at the same time moves the sliding field 

switch by means of a system of levers, as shown. The controller 

magnet serves by means of its armature to operate two contact points. 

Both of these are closed when the armature is in its normal position 

with normal current, and then no current flows through the motor. 

AY hen the current is above its normal one of these contacts is closed 

and a part of the main current flows in one direction through the 

motor; when the main current falls below its normal value the other 

contact only is closed, and a reverse current causes the motor arma¬ 

ture to rotate in the opposite direction. Hence, under the one set of 

conditions the brushes are shifted in one direction and under the 

opposite set in the other direction. 

The density of the field is doubltless greater near the center of the 
pole faces than elsewhere. Consequently sparking would follow the 

forward shifting of the brushes into this denser field unless at the same 

time the field excitation were cut down in the manner indicated. In 

other words, the inequality of the induction along the polar faces is 

too great to be equalized by the magnetic reaction of the armature, 

which contains only a relatively small proportion of iron. The double 

device employed gives, however, very satisfactory regulation. 

the machine for 100 lamps of 450 watts each, made by the Excel¬ 

sior Company, has an armature 30 inches in diameter and wound in 

only thirty-six sections. The speed is 700 revolutions per minute and 

the total weight 5,500 pounds. About 1,500 pounds of this consist of 

copper wire on the field and armature. 

The most recent machines of this pattern will generate as high as 

10,000 volts. Unusual precautions are then taken to insulate the 

various parts. To avoid the ill effects of static charges from the belt, 

the armature is insulated with mica from the spider, the bearings are 
insulated from the body of the dynamo, and the latter from the iron 
skids on which it is mounted. The company claims that these dyna¬ 

mos can generate and safely use higher electric pressure than any of 

the underground cables now in use in the United States will work 
under without danger of breakdown. 

the following are the data relating to this 200-arc-light machine 

(10,000 volts) made lyy the Excelsior Company: Current, 10 amperes, 

speed, 625 revolutions per minute; number of coils on armature, 18, 

size of wire, No. 14 B. and S. G.; number of turns in each coil, 220, 

number of commutator segments, 48; external diameter of ring, 33 
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inches: internal diameter, 20 inches; cross section of ring. 0.5 bv 6.5 

inches; size of wire on field magnet, No. 8 B. and S. G.; weight of 

magnet wire, 1,600 pounds; weight of machine complete, 16,000 pounds. 

At least 165 lamps can be switched on and otf this machine at once 
without causing the slightest interruption in its operation. 

THE WESTERN ELECTRIC DYNAMO. 

The arc-light dynamo until recently built by the Western Electric 

Company is the only American machine employing a drum winding 

on the armature. The armature is so put together mechanical ljr in 

winding that the coils, or at least a limited number of turns of a coil, 

can he removed in case of a burn out and can be replaced without entire 
rewinding. 

The field has consequent poles and the pole pieces are recessed or 

cut through in the middle of the polar face, leaving only a thin shell 

of iron at those points for the purpose of producing uniform induction 

about the pole face in both directions from the middle, so as to be able 

to govern by automatic rocking of the brushes, as heretofore explained, 

and so that the rotation of the armature may be in either direction. 

The commutator is composed of a limited number of sections, about 

eighteen in the larger machines, with air insulation or air gaps between 

the segments, and of excellent mechanical construction. Carbon 

brushes or collecting surfaces, carried on brass or copper springs, are 
employed. These give good satisfaction. 

Regulation with a varying load is accomplished by automatic move¬ 

ment of the brushes. The responsive or actuating device is an electro¬ 

magnet in the main circuit. The motor mechanism is driven by a 

belt from the armature shaft. It is in action onlv when occasion arises 
to shift the brushes. 

Ihese machines are made in two forms—high-tension machines for 

9.6 amperes and lamps of 50 volts each, and low tension, of 18 amperes 

and twenty-five-volt lamps. The latter are often called short-arc lamps. 

Ton of the high-tension dynamos made by this company were in use in 

lighting the exposition grounds, while several others of different 

capacity were exhibited in the electricity building. 

The most recent type of constant-current dynamo built by this com¬ 

pany differs radically from those heretofore described. It is designed 

to meet the dynamo specifications of the public lighting commission of 

the city of Detroit. These specifications were unusually exacting, but 
the dynamo built to meet them is declared by experts to be even in 
excess of the requirements. 

I he magnetic field of this machine has four salient poles, alternately 
north and south, and connected in series with the armature. The arma¬ 

ture is a Gramme ring with several coils connected in a series group 

system, so that only one pair of brushes is required 90° apart. 
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The commutator is large, as shown in figure 24, and has numerous 

removable segments with air insulation, carbon brushes, and fireproof 
insulation. 

At a speed of 500 revolutions per minute this dynamo will maintain 

a current of 9.6 amperes through 100 fifty-volt lamps on a circuit 20 

miles in length. While so operating it may he short-circuited or the 

current may be opened without injury to the machine. Regulation is 

effected by the automatic brush-shifting device of this company. 

Fl(i. 24. 

The bearings of the armature shaft are self-oiling and self-aligning 

and of ample dimensions. The machine is very compact and occupies 

but small floor space. The pole pieces are recessed at the hack to 

secure an approximately uniform distribution of induction along their 

faces. Eighteen of these machines will be installed in the Detroit 

city plant for street lighting. 



REPORT ON RUBBER COVERED INSULATED WIRES FOR 
ELECTRIC-LIGHT WIRING. 

By DitgaM) (’. Jackson*. 

[Tables I an»l IV and the illustrations described in this article were not furnished.] 

The demand of insulated wires to Be used in buildings for the pur¬ 

pose of electric light has grown at a remarkable pace in the United 

States during the past half dozen years, and the methods of construc¬ 

tion and materials used in the wiring have made equally remarkable 

advances. Consequently, but a limited portion of the numerous col¬ 

lections of wires designed for this purpose which were on exhibition 

at the World's Columbian Exposition were insulated with compounds 

which have been long known to the electrical trade, or have lived 

through a sufficient period of commercial service to determine their 

true commercial usefulness. 

Other classes of wires which are included in the same group as those 

intended for wiring in buildings are generally put into service under 

conditions which enable a comparatively early judgment of their com¬ 

mercial value. This is partially due to the severe condition of their 

service, but largely to the fact that they are either continually under 

the eye of a patrolman or are subjected to frequent tests. For instance, 
the insulation of cables which are used in underground circuits is kept 

in very high condition by means of frequent tests and repairs. The 

records of tests and repairs upon such cables which have been in use 

for a few years serve as the best criterion of their commercial value. 
•s 

In the case of common weather-proof line wire, which is intended 

for use overhead, line insulating qualities are not sought. Fair insu¬ 

lating qualities in damp weather and great power of resisting abrasion 

and the rotting effects of the weather are required. The qualities of 

such wire are readily determined by its examination in positions over¬ 

head after it has been exposed to the weather for two or three years. 

The judgment of wires which are intended for inside wiring is not 

so easily accomplished. The greater part of the electric-light wiring 

which is placed in buildings is covered by plaster. It is tie re subjected 

to some extent to the action of moisture and of various reagents con¬ 

tained in the plaster or sizing used in finishing the building. Wires of 

this (dass are also placed in chemical works, dvehouses, oil refineries, 

breweries, stables, and other establishments where they are continually 

203 
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subjected to the attack of active reagents of various kinds. As a 

breakdown of “inside wiring,” must always cause considerable and 

expensive repair when the wires are located under plaster, it is 

important that the insulating compounds have great power to resist 

the action of the chemicals that are likely to be met in service. An 

actual service of a decade without failure when under the severest 

commercial conditions is not too much to ask of a satifactorv rubber 
•/ 

insulation. It is thus easy to see that an examination of wires which 

have been in successful service in buildings for only one or two years, 

does not give a sufficient criterion upon which to base a judgment of 

the final value of the insulating compound. A number of the rubber 

coverings displayed at the exhibition had not even so long service to 

their credit, as their manufacture had been only lately begun. 

In view of these conditions, the committee of the judges in the 

Department of Electricity on whom were lodged the important duties 

of examining all wires designed for use in electric lighting and trans¬ 

mission of power, determined to test the durability of the insulating 

qualities of wires insulated with rubber compounds. This action was 

particularly desirable, not only on account of our little knowledge of 

the durability and reliability of many of the wires which are now being 

pushed into prominence by their manufacturers, but also because 

assured safety from tires caused by electric wires demands that only 

the best of insulation be put in actual service. 
The tests which are required by various associations of insurance 

underwriters to determine whether electric-light wires are sufficiently 

reliable to be used in buildings, vary as widely as the constitution of 

the associations. The rules of British and European underwriters do 

not vary as widely as the requirement made by the underwriters of 

the United States. In respect to the insulating materials which are 

used to cover electric-light wires for use in buildings, the British 

underwriters substantially agree that they shall consist of a substantial 

coating of india rubber of the highest quality, or other approved 

equally good materials that are impervious to moisture and are durable. 

They also commonly require that the insulating compound shall not 

soften at a temperature below 160° to 170° F. and shall not be easily 

inflammable. In the classic requirements of the Phoenix Fire Office 

it is demanded that the “ outer coat of india rubber must be vulcanized 

(or treated in other specially approved manner), but the one next the 
metallic conductor must be pure.” The object of this requirement is 

to give the insulating covering sufficient mechanical strength to with¬ 

stand such abrasion as it is likely to receive, and at the same time to 

protect the copper wire from attack by such surplus sulphur as may 

have been left in the rubber during the vulcanizing process. 
The pure rubber coat next the wire is supposed to absorb this 

sulphur. Some manufacturers in the United States make wires whici 
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fulfill this requirement, which are seen in the so-called white core and 

red core wires? but the greater proportion of wires of this class under 

consideration, which are made in this country, are made with a homo¬ 

geneous volcanized coating which is composed of a compound having 

india rubber as a base. To protect the metallic wire from the effect 

of sulphur or other chemicals in the coating it is generally tinned, 

but it is sometimes left without protection. When the manufacture 

of the covering is properly carried on, tinning or protection of the 

copper against free chemicals is, possibly, not a requisite of safety, 

but it is of sufficiently great importance as a protection against the 
effects of poor vulcanization to be insisted upon. 

The rules which are issued by widely influential underwriters’ asso¬ 

ciations in the United States do not, as a general rule, specify what 

qualities are demanded to make a satisfactory insulating cover for 

u inside wires.” This is also true of the rules issued by the National 

Electric Light Association, which is an influential association com¬ 

posed of officers of local electric-lighting companies. Stringent rules 

are only enforced in the large cities, where a municipal electrical 

inspector holds office, and where the underwriters insist upon careful 

workmanship. In this case it is unfortunate that proper wiring is 

often dependent upon the personal firmness and integrity of the inspec¬ 

tors. that danger from tire exists in all poor wiring is no more to be 

gainsaid than that an additional danger to life is introduced by grade 

crossings over railroad express tracks. This danger from fire can be 

ieduced to so small a minimum that it is practically negligible? so 

small can it be made, in fact, that electric lamps and motors, when 

supplied from a central or isolated plant, are without a peer as regards 

safety. 1 he greatest elements which cause danger of fire due to 44 inside 

wiring” are poor workmanship and poor material. Among poor 

materials, poor insulating coverings for the wires are most likely to be 

used and are most difficult to detect, until the plant has been in service 

some time. Poor workmanship and poor insulation make a combina¬ 

tion which is certain invitation to disaster, w hile good insulation will 
often conquer the effects of poor workmanship. 

Ihe conditions of “inside” electric wiring are such that it is of the 

gieatest importance to the people of the United States that the com¬ 

mercial value of the various rubber-covered wires which are found 

upon.the market be determined. Upon this ground the chairman of 
the executive committee of awards of the exposition entered into 

cordial cooperation wtith the judges, and arrangements for proper wire 
tests were effected. The tests carried out were as follows: (1) a sim¬ 

ple breakdown test” carried out under the directions of Prof. R. B. 

Owens; (2) a test of durability of insulations when under the action 
uf \arious reagents and when subjected to a pressure of 0,500 volts, 

earned out under the direction of the writer; (3) a simple durability 
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test, in which the insulations were subjected to the action of various 
reagents, carried out by the writer with Professors M. O’Dea, R. B. 
Owens, and B. F. Thomas in consultation. While neither of the tests 
when taken alone gives a satisfactory index of the value or durability 
of an insulation, the combination of the results gives an excellent 
criterion of the action that may be expected of the insulations when 
they are placed in commercial service. Before the tests were made it 
was decided by the committee having the wire tests in charge to invite 
manufacturers who had wires on exhibition to submit selected samples 
for tests. For the purposes of the first and second tests, these were 
mostly selected from the exhibits. For the purpose of the third test, 
the following letter was addressed to the various exhibitors by Prof. 
M. O’Dea by direction of the committee. Of ten manufacturers 
who exhibited the class of wires to be placed under test, only three 
responded to the letter by furnishing samples. One of these did not 
fulfill the requirements in regard to thickness of insulation and 
absence of braiding. The committee proceeded with the tests, how¬ 
ever, and caused additional samples to be bought in the open market. 
It was originally contemplated in the code for the test to procure mar¬ 
ket samples of each of the wires exhibited, but this was not found 
covenient in the case of three exhibitors, and their wires therefore do 
not enter the third test. One of the same exhibitors failed to furnish 
wires for the first and second series of tests. Since the completion of 
the official tests, the writer has made less extended tests upon the 
wires manufactured by two of these exhibitors and therefore includes 

the results in the summaries. 
The wires entered for tests may be divided into two classes: First, 

those in which the conductor is covered by a seamless covering of 
rubber compound which is uspewed” on by means of a hydraulic 
press as the conductor passes through a die; second, those in which 
the conductor is covered by a strip of rubber compound which is 
wrapped around the conductor until the edges come together, when 
they form a welded seam. In each case the insulating compound is 
vulcanized after it is placed on the conductor. The copper conductor 
itself is in some cases a solid wire, and in others it consists of a strand 

of smaller wires. Outside of the rubber insulation some of the wires 
are served with a protecting braid or tape, but in others the insulating 

compound is naked. 

I. BREAKDOWN TEST. 

The object of this test was to determine the pressure required to 
actually ubreak down” or puncture the different insulating com 
pounds when placed on wires to various thicknessess. For the pur¬ 
poses of the test the Westinghouse Electric Company kindly placet 

their great high pressure, variable ratio transformer at the service o 

the committee. 
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The arrangements for the test are diagrammatically shown in fig. 1. 
In this figure J is the variable ratio transformer, capable of giving any 

desired pressure up to the limit far beyond any required in these tests. 

C is a sheet-iron tank filled with water, in which the wires were indi¬ 

vidually immersed whifle subjected to the “breaking down” or “dis¬ 

ruptive ” pressure. W is a wire i ii test. V is a Thompson electrostatic 

voltmeter which was used for directly reading the pressure at the 

moment a specimen broke down. The “breaking-down” pressure 

was also independently determined by a Weston alternating-current 
voltmeter, V, in the primary circuit of the testing transformer. The 

reading of this voltmeter when multiplied by the known ratio of the 

transformer at the moment of breaking down gave an independent 

check upon the electrostatic voltmeter. The two determinations of 
pressure agreed to a very satisfactory degree, which showed the actual 

ratio of transformation to closely approximate its theoretical value. 

This being the case the “ breakdown” pressures which are given in 
Table I are taken from the Weston voltmeter readings, because its 

readings were more readily taken and were more reliable, since the 
primary pressure remains fairly constant. 

Ihc results shown by this table are in agreement with the meager 
results of the few similar tests of which records are available. Kus- 

st 11 gi\os a few breakdown tests of rubber-covered wires, in which 

the breakdown pressure per mil of covering varied from 185 volts 
to 233 volts. (Russell, Electric Cables, p. 122.) 

It is of scientific interest to compare the “ breaking-down ” pressure 

pu mil found by the tests with those found in experiments upon 

various materials by Mr. C. P. Steinmetz. (Note on Disruptive Dis¬ 

charge through Dielectrics, Trans. American Institute of Electrical 

Engineers, vol. 10, p. 85.) For this purpose the maximum number 

of volts per mil is averaged for each class of insulation and compared 
with Mr. Steinmetz’s results in the accompanying table: 

1'ablk II.—Jtreaking-down pressures for various materials. 

Material. 
Volts per 

mil at 
“ break¬ 
down.” 

Kt-rite compound.. 348 
263 
209 
342 
340 
376 
425 

Okonito compound 
Orlmshaw compound 
1 aiunlte compound . 

it-libum Moon compound 
simplex compound.. 
India Kubber Co.compound.. 

Average of rubber compounds.... 338 

Material. 
Volts per 

mil at 
“break¬ 
down.” 

Air. 
Mica. 5,000 

40 
330 
860 
206 

76 
91 

109 

Vulcanized fiber .. 
Dry wood. 
Paraffined paper .. 
Melted paraffine. 
Copal varnish. 
Vulcabeston. 
Asbestos paper. 

1 able II shows that the rubber compounds which are placed on 

nsu ate wiies have a very satisfactory disruptive resistance when 
compared with that of other insulating materials. The results of this 
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test, when compared with the results of the durability tests which fob 

low, show in a striking- manner the small value of simple “break¬ 

down " tests as a criterion of the durability, reliability, and safety of 

rubber compounds designed for use at comparatively low pressures. 

The tests bring out a point of interest in relation to the reliability 

of those wires having a seam in the rubber covering. Of this class 

the wires with okonite and paranite covering are the only examples. 

In regard to these, greater irregularity in the various samples is to be 

noted in the “breaking-down'1 pressure per mil than is seen in the 

seamless covers. The maximum difference between samples of paran¬ 

ite is greater than the average i4 breaking-down " pressure per mil, 

and the maximum difference between samples of okonite is over bo 

per cent of its average “breaking-down” pressure per mil. The 

maximum difference between samples having seamless insulation in no 

case exceeds 40 per cent of the average “ breaking-down ” pressure 

per mil for the same material. This irregularity of samples covered 

with an insulation having a seam is made even more marked by taking 

it in terms of the maximum or minimum u breaking-down” pressure 

for the material. The resistance of an insulation to a disruptive or 

breaking-down 11 discharge depends upon its homogeneity and the 

breakdown " occurs at the point. The irregularity seen in samples 

of wire bearing a seam in the insulation may be ascribed to the imper¬ 

fect weld of the rubber at certain points of the seam. These weak 

points give way when subjected to disruptive pressure. This is made 

more evident by the results of the second test, when the failure of 

okonite insulation sometimes occurred at the seam, which apparently 

opened up under the effect of the discharge. 
In cases where the “break down" did not occur at the seam, the 

fault in any of the specimens always occurred as a small hole, which 

seemed to be blown or burned through the rubber. A very smal 

defined hole of this kind, as it was found on a piece of market kerite 

wire, is shown in figure 2. In these tests alternating pressuies weic 

used. Alternating pressures may be more severe in their bieakmg 
down” action upon insulating compounds than are continuous pie> 

sures, but no tests could be arranged to determine this point. In ma - 

ing the test the conditions surrounding the different samples were ma e 

as nearly uniform as possible. The length of wire immersed in eac 

case was 36 inches. 

II. SIXTY-FIVE-HUNDRED VOLT TEST. 

In this test the resistance of various insulating compounds to the 

attack of reagents became a feature. The wire samples were sinn ai 

to those used in the simple “ break-down ” test, but were of uniform 

size. The samples, in lengths of about 20 feet, were immersed in tubs 

containing the reagents, very much as would be done for testing in*u a- 
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tion resistance by ordinary methods. The tubs were four in number 

and contained the following aqueous solutions, respectively: hydrant 

water, saturated solution of sal ammoniac, lime water, and 20 per cent 

solution of sulphuric acid. During a considerable portion of their 

immersions the samples were subjected to an alternating pressure of 

6,500 volts. While it was desirable to subject the wires continually 

during the submersion to the effect of the pressure, this was not pos¬ 

sible on account of the conditions of the electrical supply. The periods 

during which the pressure was ** on ■' were the same for all the samples, 

and the results are therefore entirely comparable. The immersion of 

each sample was continued until its insulation broke down completely, 

as shown, by the blowing of a fuse. The way in which the wires failed 

was quite similar to that seen in the higher pressure *4 break-down ” 

test, but the effect of seams in the insulation was made more evident. 

The striking feature of this test is seen in the extremely rapid action of 

the three active reagents in searching out weak spots in the insula¬ 

tion. Not one of the samples immersed in hydrant water was broken 

by the pressure used, though the insulating coverings were not 

intended for use with pressure greater than 500 volts. In fact, two 

of the samples—kerite and paranite insulations—were continuously 

immersed in water for a period of three months, during which time 

6,500 volts were applied for intervals with a view of breaking them 

down, but they were apparently without deterioration at the end of 

the test. Samples immersed in the active reagents failed in every case 
in less than twenty-four hours. 

The following table gives the average results of the tests. The 

hours of life in the reagents is taken from the average results given by 

a number of test pieces 20 feet long cut from each sample of wire. 

The life of the different samples of each insulation agreed fairly well 
except where it is otherwise noted in the table. 

Table III.—Results of 6,500 volts test. 

1 rude name of insula¬ 
tion. Manufacturer. 

Hours' life when 
subjected to 
0,500 volts pres¬ 
sure and in hy¬ 
drant water. 

Sal-am¬ 
moniac 

solution. 

Lime 
water. 

Dilute sulphuric 
acid. 

Hay's kerite. W. R. Brixey. 12.5 20 Average 5.5, vary¬ 
ing bet ween 3 and 
10.» Okonite ... The Okonite Co... 

New York Insula¬ 
ted Wire Co. 

India Rubber and 
Insulated Wire 
Co. 

Lrimshaw white core. 

Pa ramie... 
Life of all wires 

in hydrant wa- 

6 

A 

10 
0.3 

1. 
»Varying between 1 

arid 5.5. 

Paranite (braided)... 

• ter extended, 
beyond period 
of test. 

A 

10.5 

2.5 

o. 0 

17 Average 5.5, vary¬ 
ing between 2.5 
and 10.5. 

0.5 t hi ted. States solid core United States Wire 
and Cable Co. 

7.5 

The rubber coverings were naked except where noted. 
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131. SIMPLE DURABILITY TESTS. 

This test was designed to determine the comparative merits of vari¬ 

ous rubber insulating compounds when subjected to conditions usually 

met in low-pressure electric sendee. In actual service the reagents 

with which the wires come in contact are generally quite dilute, and 

their action is frequently intermittent, as it depends upon the amount 

of moisture in the walls or material surrounding the wires. Under 

these conditions the life of wires may be great, while under conditions 

where the action of reagents is continuous and fairlv severe the life of 

insulated wires is very short, as is shown by measurements of the insu¬ 

lation resistance of various isolated installations of wiring. 
o 

To fulfill the requirements of the test within a reasonable time, the 

committee having the matter in charge decided to immerse samples of 

all wires included in the test in tubs containing solutions of chemicals 

which are met bv the wires when used in service. The solutions were 

made of considerable strength, so that the duration of the test need not 

exceed three months. In this way the conditions under which the 

wires are ordinarily placed in service are reproduced in exaggeration. 

This does not give the years of life which may be expected of the 

different wires when used in electric lighting, but it gives a rigorous 

comparative determination of their durability. Their average years 

of life under various conditions can only' be determined from actual 

use of the wires. 

Since it was desirable to make the test a low-pressure one (that is, 

one in which the wires are subjected to no disruptive strain), the wires 

were not subjected to a continuously applied pressure, and insulation 

resistance was measured from time to time by means of a reflecting 

galvanometer and a silver chloride battery varying in number of cells 

from 250 down to 2 or 3. At the time the test was started it was found 

to be inconvenient to arrange for the use of a very sensitive galvan¬ 

ometer during the whole of the tests, and a galvanometer which gave 

good readings up to more than the equivalent of 100 megohms per 

mile was adopted. The wires of the class tested usually have an insu¬ 

lation resistance between 400 and 1,200 megohms per mile when new, 

and it is assumed that they have about reached their limit of useful¬ 

ness when their insulation resistance has reached 100 megohms per 

mile. Table IV , which is inserted below, shows that some of the wires 

fell far below this limit in a remarkably short time, when they were 

subjected to the action of the chemicals. On the other hand, several 

of the wires withstood the action of the reagents so well that their 

insulation resistance was well above the limit at the end of the test. 

If the committee had fully appreciated the rapidity with which the 

insulation of some of the wires would depreciate, careful measurements 

of their initial insulation resistance would have been made to determine 



WORLD S COLUMBIAN EXPOSITION, 1893. 271 

the rate of their depreciation. The tc^ts, as they stand, strikingly 

fulfill their object of determining the comparative durability of the 
insulating compounds. 

No available place for the test was found upon the Fair grounds, 

and Chief J. P. Barrett offered to place a vault in the Chicago city hall 

at the service of the comm ittee. This was accepted. The place holding 

the vats and wires was made inaccessible to all except the committee, 

and the tests were there carried on. In a compartment of the vault 

were placed five vats for the solutions. One of these was filled with 

hydrant water, one with a saturated solution of slacked lime, one with 

a 4 per cent solution of commercial ammonia, one with a 4 percent 

solution of commercial sulphuric acid, and one with a mud solution 

made from slime collected from the bottom of a Chicago electric-1 ight 

manhole. The latter contained a very considerable amount of potash, 

which seems to have been active in attacking the wires. After the 

test the solution smelled strongly of sulphureted hydrogen. In each 

vat were placed ten samples of wire 100 feet long, five of which were 

furnished for the tests directly by the manufacturers in response to 

the letter quoted earlier, and the others were purchased in open mar¬ 

ket. The two classes of samples are designated in the table as “shop” 

and “market” samples. Insulation measurements were made six 

times in the duration of the tests—when the wires were first immersed, 

after six days’ immersion, after twenty-one days, after fifty days, after 

seventy days, after ninety-eight days—when the tests were discont inued 

and the samples removed from the vats, since the insulation of nearly 

all wires had fallen to a practically negligible magnitude. During the 

tests all the wires exhibited a steady decrease in their insulation resist¬ 

ance? a« shown by the galvanometer test after about one-half a minute 

electrification. The results for the sulphuric acid vat are practically 

nil as the acid destroyed successively two vats, and no satisfactory 

insulation records could be obtained. In the case of the ammonia vat 

there is no doubt that the percentage of ammonia was deereasd by 

evaporation, but the action on the wires in the vat was considerable, 

and sufficient ammonia remained in solution up to the end of the test 

to cause a very strong odor of free ammonia. The liquid in the vat at 

the end of the test also smelled strongly of sulphureted hydrogen, 

me only vat in which all the wires were not more or less severely 

attacked was that containing hydrant water. Chemical tests of the 

solutions before and after the period of immersion were made to con¬ 
firm, if possible, the relative activity of the solutions as shown by the 

insulation tests. These showed that the organic matter absorbed by 

the solutions during the ninety-eight days and remaining in them 

" ere in the ratio of lime, 100; ammonia, 12; manhole mud, 3; hydrant 

water, 4. A certain amount of fermentation was shown to have 

occurred in the last three solutions by the formation of a very small 
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percentage of alcohol. It is impossible to decide what effect this fer¬ 

mentation may have had upon the rubber compounds, hut since the 

insulations were not badly affected in the hydrant water it probably 

had little effect. 

It will be seen from the data given in Table IY that only three of 

the types of wires fully complied with the code in regard to thickness 

of insulation and absence of braiding or taping. Two of the insulations 

(kerite and okonite), the manufacturers of which did so comply, are 

seen to be among the. four which actually held a working insulation 

to the end of the test, although placed under a disadvantage in compl y¬ 

ing with the conditions. The market sample of kerite gave very bad 

results on account of the mechanical imperfections of the rubber, 

probably due to imperfect vulcanization. The shop sample of kerite 

wire was an admirable piece of insulated wire, and was only equaled 

in excellence by the magnificent samples furnished from the okonite 

company's shop. The market sample of okonite was not so tine in its 

enduring qualities, but it was an excellent piece of insulated wire. The 

market sample of Grimshaw wire made a good account of itself in the 

tests, but its mechanical qualities were not as good as is desirable. The 

external appearance of the samples of kerite, okonite, and Grimshaw 

insulations were not much affected by the period of immersion, but 

the appearance of the other samples suffered severely from the attacks 

of the reagents. The accompanying photographs show plainly the 

effect of the reagents and also the chemical imperfections of the sam¬ 

ples. In each photograph is shown six lengths of wire, which repre¬ 

sent the condition of one of the samples of wire before the test and 

after its immersion in different reagents. The lengths are marked 

with letters in the photographs to indicate the treatment they have 

received, and may be identified as follows: O, the wire before immer¬ 

sion; A, after 98 days' immersion in the lime vat; B, after 98 days' 

immersion in the dilute ammonia; C, after a short interval in dilute 

sulphuric acid; D, after 98 days' immersion in alkaline mud; E, after 

98 days' immersion in hydrant water. 

Each of the samples have received three twists in a length of 9 

inches to open any imperfection in the insulation. These may he 

plainly seen in many of the photographs by the aid of a magnifying 

glass. 
Upon consideration of the results of the tests that have been 

described it is not difficult to see that among the various wires tested 

kerite and okonite have shown the best results. Kerite wire has 

given the best results in durability and insulation as shown by the 

second and third series of tests. The poor mechanical condition of 

the market sample of kerite wire shows carelessness or irregularity 

in the manufacture which is a conspicuous evil, but may be easily 

detected by mechanical tests in any wire sample which has been out 
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of the factory for a few months. The insulation of okomte wires 

showed the most satisfactory mechanical qualities, and it may be placed 

second in durability as shown by the second and third series of tests. 

The mechanical qualities of Grimshaw wire are not so satisfactory 

but its durability is fairly satisfactory as shown by the last two series 

of tests. Of all the other wires not one can be said to have proved 

itself a safe wire for general use for inside electric-light wiring. 

The wires manufactured by Washburn & Moen made a good record 

for themselves in the third test, but after an allowance is made for the 

extra thickness of their coverings and due allowance is made for 

the way in which the reagents attacked the coverings, as shown in 

the photographs, it is impossible to class them with the first three 

wires. In the unofficial supplementary tests mentioned earlier, okon- 

ite, paranite, United States, and Simplex wires were included. Those 

tests fully confirmed the results already given as relating to wires insu¬ 

lated with okonite, paranite, and United States compounds. They also 

showed that the durability of the Simplex caoutchouc wires can not be 

given a high place. It is a striking fact that the insulation of only 

one of the wires placed under test was unable to satisfactorily pass 
the heat test; that is, the test for softening at 170° F. 

The tests show plainly that some fixed code of testing the insulation 

of wires intended for inside electric-light wiring should be adopted by 

the various influential associations of underwriters. The adopted test 

should be made upon samples bought in the market and should cover 

conditions similar to those met under service, but in an exaggerated 

degiee, in order that a record may be made within a reasonable period. 

All wires should be required to pass the test before being approved by 

the underwriters. Supplementary tests of samples bought in the 

market might be required as often as every two years to determine 

whether the manufacturers of the insulation have held to a high 

standard of excellence and uniformity. The World’s Fair tests indi¬ 

cate that a satisfactory determination of the durability of a wire for 

culinary uses may be made by soaking it in limewater two weeks and 

taiefully testing the insulation. The insulation testing may well be 

made with 500 or 1,000 volts pressure furnished from a dynamo, as 

sm*h a pressure is likely to search out incipient faults, but great care 

miLst be taken to insure the complete insulation of the testing instru¬ 

ments and connecting wires when such high pressures are used. Soak¬ 
ing in water is not practically useful, as insulation which can not bear 

immersion iu water is entirely unfit for the service here considered. 

col expo—02-18 





PRESENT STAGE OF ELECTRO-THERAPEUTICS. 

By Wm. J. Herdman, Ph. B., M. D.t 

Professor of nervous diseases and electro-therapeutics, University of Michigan. 

That portion of the exhibit in the electrical department at the 

World’s Fair which was made up of instruments and appliances 

designed to aid the physician, surgeon, and dentist was well repre¬ 

sented both by home and foreign manufactures. 

Electric energy has become indispensable to the busy and skillful 

professional man whose field of operation is the human body. He 

has found this energy directly serviceable in correcting and modifying 

diseased conditions, and the great variety of modes by which elec¬ 

tricity manifests itself makes it applicable as a curative agent in a very 

wide range of pathological states. The direct application of electric 

energy to the body with the view of correcting disordered function 

alone deserves the name of electro-therapeutics. There are many 

abnormal conditions of the body, however, in the treatment of which 

electricity has become an indispensable accessory, employed as a motive 

power for the instruments made use of, or as a means of furnishing 

a cautery by its transformation into heat, or as a valuable aid to diag¬ 

nosis by its transformation into light in the form of exploring lamps. 

The electro-therapeutist has availed himself of every form of elec¬ 
tric energy with which the physicist is familiar, and finds in their 

action upon the body effects peculiar to each. Constant currents, 

induced currents of whatever sort, and frictional or static electricity 

have each been called upon to do him service. This has given rise to 

an infinite variety of devices differing in design, according as one or 

another form of application is intended. 

1 he value of electro-therapeutic instruments is in proportion to the 

knowledge and skill of the designer. This knowledge, in order to be 
sufficiently comprehensive and insure the best results, should extend 

into the fields of physics, physiology, and pathology, and a lack of 

knowledge in one or the other of these directions will account for 

much crude material designed for use in therapeutic work. 

275 
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THE CONSTANT CURRENT. 

The constant current is employed in therapeutics, with an electro¬ 

motive force varying from 1 to 120 volts, according to the nature of 

Fig. I.—Chloride of ammonium (Leelanche) batteries. 

the work to be done. Resistances in the human body are extremely 

variable, and in order to meet this variability the source of electro¬ 

motive force should also be arranged to vary at the convenience of the 

operator. The amount of current that may be safely borne by the 

Fig. II.—Bichromate-of-potash battery. 

tissues of the body without injury is confined within comparatively 

narrow limits; but as body resistances can not be kept constant, 

owing to certain variable conditions in living tissues, an externa 

resistance possessing more or less constancy is usually required as a 
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part of the circuit, by means of which the operator can at will main¬ 
tain the current at the desired amount. In the vast majority of 
instances, where the constant current is employed for therapeutical 
purposes, it does not exceed 20 milliamperes. In accurate work a 
reliable milliampere meter is an accessory, and although the majority 
of applications does not require the current beyond the amount men¬ 
tioned, there are occasional demands for a much greater current. A 
good milliampere meter should, therefore, be made to register at least 
500 milliamperes. 

MErcu - /] 

Hail 
.lilJiRlMfl' "iJin. 

Fig. III.—Dry:cell portable battery. 

I he physician finds, therefore, in electro-therapeutic work with con¬ 
stant currents, that the essential requirements are a source of electric 
energy furnishing the requised electro-motive force, a rheostat or 
controller for suitably modifying it, a reliable milliampere meter for 
measuring the currents, and suitable conducting cords and electrodes 
for applying it to the body. As to the source of electric energy, the 
physician and surgeon has been compelled until quite recently to 
depend upon some form of primary battery. While this remained 
the only source of electric energy, electro-therapeutics was greatly 
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retarded in its development because of the difficulty in maintaining 

the supply constant and uniform. Yet this stage of electro-therapeutics 

is marked by an exhibition of remarkable energy and ingenuity, as 

shown by the great variety of forms of primary batteries which have 

been offered to the profession. The need of this line developed a 

high grade of efficiency in this kind of apparatus. The chloride-of- 

ammonium cell, either fluid or drv, with 

zinc and carbon elements; the bic-hromate- 

of-potash cell,with the same elements, and 

the chloride-of-silver cell, have, by their 

universal acceptance, marked the highest 

stage of perfection of the primary battery 
for the physician’s use. 

Each of these three kinds of cells used 

for generating the constant currents have 

their special advantages, and one is adapted 

to some kinds of work better than others. 

The ammonium chloride cell, for in¬ 

stance, of large size is most durable, but is 

inconvenient b}T reason of the number 

required to secure the intended voltage 

for satisfactory work in a physician’s office. 

If made smaller its durability decreases 

proportionally. It is now being manufac¬ 
tured as an efficient cell in very small compass. All three forms 

mentioned are made up as portable batteries, with a little advantage 

in favor of the bichloride cell by reason of the fact that the physician 

can of himself renew its parts without, being compelled to send it back 
to the manufacturer. 

Illustrations here given represent some of the forms of these pri- 

Ftg. IV.—Hydro-platinum rheostat. 

Fig. V.—Graphite rheostat. 

mary batteries that were on exhibition at the World’s Fair. They have 
stood the test of experience, and have proved most efficient for electro- 

therapeutic work. 

It requires from 20 to 50 cells of this character to furnish the electro¬ 

motive force necessary to overcome body resistance, and a battery 
composed of this number of cells must, in order to be adapted for its 
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work, be provided with a rheostat, or modifier, of the current and a 
mi)liamperemeter or instrument for measuring the current. The best 
of these batteries are so constructed. The rheostat and milliamperem- 
eter may, however, be separate instruments, and it is often more con¬ 
venient to have them separate. 

Fig. VI.—Graphite rheostat. 

Three forms of rheostats have found more or less favor with those 
practicing electro therapeutics—the fluid rheostat, in w hich the resist¬ 
ance is made up of water more or less pure; the graphite rheostat; and 
one composed of some form of metal which is a poor conductor of the 
electric current," German-silver wire being the material generally 
employed for this purpose. The last. 
while it is the most reliable and uni¬ 
form in action, is at the same time the 
most expensive, and is seldom intro¬ 
duced, except into the most costly 
instruments. The other two, while 
they are capable of furnishing a w ide 
range of resistance to the passage of 
the electric current, lack exactness 
and uniformity in action, and are 
therefore the source of much annoy¬ 
ance. 

The graphite rheostat., however, 
when properly constructed, is the 
next best of rheostats SO far designed FlG- vil.—Milliamperemeter (galvanometer 

lor therapeutic work. We have 1 
presented in the illustrations some of these forms which were on 
exhibition at the fair, and which are best adapted to the purpose 
indicated. 

As regards the milliamperemeter for measuring the constant current, 
the physician has opportunity to make choice from several styh's of 
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instruments. Some of these are constructed upon the galvanometer 
plan. By care in the selection of material of which they are made 

and superiority in workmanship, some makers are able to furnish very 
excellent instruments of this class. 

Fig. VTII.—Milliamperemeter (galvanometer type). 

The chief objection to them is the fact that they are subject to dis¬ 

turbances b}r local magnetic influences. The indicator comes slowly 

to rest and the scale varies in uniformity and consequently in clear¬ 

ness. The other class of milliamperemeters is constructed of power- 

Fig. IX.—Milliamperemeter (magnet type). 

ful permanent magnets with soft iron pole-pieces, between which a 

revolving armature is suspended, to which the indicating needle is 

attached. These instruments are furnished with a uniform scale, and 
are "'dead beat," the needle coming to rest without vacillating. They 
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are free from the disturbing effects of masses of iron in their neigh¬ 

borhood or from local magnetic influences. In addition to this, they 

possess the advantage of working with almost equal facility and accu¬ 

racy in an upright as well as a horizontal position, although it is true 

that both forms of instrument are in thfe most favorable position for 

Fig. X.— Milliamperemeter (maguct type). 

work when placed horizontally. Experience has shown the latter 

form to be the most durable; they are the least liable to get out of 

order. Numerous flaws are apt to occur in any one of the parts that 

are esssential to the application of constant currents in therapeutics, 

and he is the most skillful operator who is able to discover and correct 

these readily. The primary battery is byr far the most frequent source 

Fig. XI.—Milliamperemeter (magnet type). 

of annoyance to the operator, as the parts which compose it are of 

necessity inconstant and perishable. It is but natural, therefore, that 
the physician, surgeon, or dentist who is making use of electricity in 

us practice should desire some source of electricity that would rid 
dni of these annoyances. This relief is now afforded by the dynamo 
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currents which are coming into such general use for illumination and 

the supply of motive power. The current supplied by these dynamos 

needs to be modified to meet the requirements of the physician and 

surgeon, and a number of instruments have been devised with the 

view of modifying these currents and making them available for 
therapeutic purposes. 

These modifications have afforded in the main two distinct methods. 

The one introduces into the current, as a direct resistance, some form 

of resistant wire or graphite, which, together with the body, brings 

down the current to the required amount. The other form makes the 

Fig. XII.—Dynamo-current controller. 

body a part of a shunt circuit, which can be modified at the will of the 

operator, permitting a greater or less quantity of current to traverse 

the body from the main supply. Some of these appliances are very 

efficient, and are destined to come into more popular use as the dynamo 

currents become more available. The apparatus intended for electric 

application are thus greatly simplified; the use of electricity is made 
in this manner much less formidable than it has hitherto been, both to 

the physician and patient. Illustrations of several of these forms of 
current modifiers are here represented. A detailed description of 

them would be interesting, but the limits of this report prohibit fur- 
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ther explanations. The introduction of this class of instruments, 

however, marks a new era in the science of electro therapeutics. 
When the constant current is employed for the purpose of heating 

cauteries or lighting exploring lamps the conditions to he met differ 

materially from those that exist in application of the current to the 

body where the resistances are variable and comparatively great. 
The electro-motive force need not be so great, but the amount of cur¬ 

rent required is larger. For doing all kinds of cautery work a current 

capacity from 2 to 30 amperes is required, and although none of the 

exploring lamps need so wide a range of current as this, they could 

not be satisfactorily furnished for any length of time from a series of 

primary batteries connected up for high voltage where the external 

resistance to be met is greater. If primary batteries are made use 
of, therefore, for heating cauteries and 

lighting exploring lamps they must be 

very differently constructed from those 

described above. This construction must 

he such as to prevent polarization or pro¬ 

vide for this rapid depolarization, for the 

internal resistance must be very greatly 

reduced in order to correspond with the 

low degree of external resistance. 

Secondary batteries, or accumulators, 
have not yet reached such a degree of 

perfection in their construction as to 

make them reliable instruments for the. 

physician or surgeon where the cautery 
or exploring lamp is needed. Even if 

much more reliable than any yet fur¬ 

nished, the care needed to keep them prop¬ 

erly charged is a great obstacle to their 

use. Unless a satisfactory dynamo current is at hand, therefore, 

some form ol primary battery is still the most satisfactory for gen¬ 

erating a current suitable for these purposes. The bichromate of 

potash battery, with zinc and carbon elements of large size, and 

coupled in parallel, and provided with a resistance for varying the 

current with ease and nicety, is probably the most serviceable instru¬ 

ment when the dynamo current is not available. The illustration 
piesents one of the best of these which was upon exhibition at 

the fair. The same tendency which has been shown in adapting 

d\ namo currents to therapeutic uses, is also seen in the construction of 

the instruments for utilizing these currents for heating cauteries and 

i laminating cavities of the body; and wherever the dynamo current 

Fig. XIII.—Current adapter. 
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can be obtained, it is much more reliable and satisfactory for these 
purposes than any form of primary or secondary battery. There have 

been a number of efficient instruments constructed recently for the 

purpose of modifying both constant and dynamo currents, so as to 

adapt them for heating cauteries and lighting lamps suitable for 

medical and surgical uses. Illustrations for one or more of these will 

appear under the description of alternating-current apparatus. 

Fig. XIV.—Cautery battery. 

THE INDUCTION CURRENT. 

Another distinct class of physiological phenomena is produced b) 

the action of induced currents upon living tissues from that which i> 

the result of constant current action. The methods of generating 

induced electric currents require a mechanism peculiar to them. 

Attempts have been made to employ induction electricity in thera¬ 

peutics from the time of Faraday’s discovery up to the present day 

A long series of apparatus for the application of induced currents 

to the body, increasing in improved mechanism step by step, indica e 

the study and thought this subject has received, until now the limit o 
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efficiency can be said to be almost reached. The essential features of 

the simplest form of physicians' induction coil consists of a prinmrv 

and a secondary coil. The initial energy is usually generated bv some 
form of primary battery, and is made to traverse the primary coil 

through a spring interrupter, alternately attracted and set free by a 
temporary magnet, which is made to gain and lose its magnetism bv 

virtue of the intermittent current flowing in the primary coil which 
surrounds the magnet. The secondary coil, composed of much finer 

wire than that in the primary, and with more frequent turns, is made 
to move over the primary at will. The terminals of the wires of each 

of these coils are made to connect with the patients' circuit, so that 
either the primary or the secondary current may Ik? utilized. 

The efficiency of these instruments depends, first, upon the initial 

source of electric energy; second, upon the character of the inter¬ 

rupter and the frequency of its vibrations; third, upon the size and 

Fid. XV.—Simple medical Uiductimi coil. 

length of wire forming the primary coil and the nutnlier of its turns; 

fourth, upon the nature of the materials forming the temporary 
magnet; fifth, upon the size, length, and number of turns of wire 

composing the secondary coil. Experience has shown that the physi¬ 
ological effects produced by currents derived from these instruments 

are directly dependent upon each of these factors. 
In general terms, the,initial voltage and size of wire and number of 

turns determine the electro-motive force and the current derived 
from the primary and secondary terminals, while the rapidity of the 

vibrations caused by the interrupter determines the frequency and 
continuance of impulses to which the tissues are subjected. It can Ik* 

seen, therefore, that the most efficient instruments, other things l>eing 

equal, and those which permit the widest range of therapeutic effects, 
would be such as are constructed so as to allow variation in the. initial 

energy and frequency of interruptions and the amount of wire exposed 

to the inductive influence. 
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As the work in therapeutics has advanced, the demands for instru¬ 

ments of wider range and greater efficiency in producing induction 

currents has stimulated ingenuity to devise some excellent apparatus 

of this class. The most perplexing problem which these mechanics 

have had to deal with is that of producing a reliable vibrator. The 

number of vibrations being an important factor, it is essential that they 

be accurately determined and recorded by reason of the physiological 

effects for the purposes of comparison. 

An inexpensive method for this has not yet been discovered. Some 

foreign manufacturers, by means of clockwork attachments, have suc¬ 

ceeded in a somewhat cumbersome way in meeting this requirement. 

1 he latest device, and that which received the sanction and award at 

the Fair, is one in which the interruptions are brought about by an 

insulated wheel, on the margin of which metallic segments were placed 

at regular intervals and connected with the primary coil. The wheel 

Fig. XVI.— More complete medical induction coil. 

was caused to revolve by the power furnished by a small electric motor. 

The speed at which it revolved was readily determined, and at each 

revolution a metallic brush, suitably connected, came in contact with 

the metallic segments, and completed the circuit. By varying the 

speed of the motor, as well as varying the number of segments exposed 

to the brush contact, the frequency of the interruptions could he made 

to cover a very wide range at the will of the operator, and their num¬ 

ber could be determined with mathematical accuracy. 

Without these improvements in medical induction apparatus uni¬ 

form results in therapeutics are not to be expected, since instruments 

that differ in action necessarily differ in physiological and therapeutn 

effects, as well as have no basis for comparison by operators using 
- - - * stand¬ different instruments. All progress in exact science requires a 

ard for reference. The science of electro-therapeutics, therefore, w 

be built up from the action of the induction currents upon the hod), 

must needs start with instruments that can be depended upon to act at 
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all times in the same manner. The current which is derived from the 
secondary coil of a medical induction machine is a to-and-fro alternat¬ 

ing current, its polarity changing at each vibration of tbe interrupter, 

hut as there is an instant in which the current is completely arrested, 

and the current of the “break,'* by reason of the fact that it d«>cs not 
meet the opposition of self-induction, is stronger than the current at 

the “make.” The graphic curve that would represent the currents 

of the secondary coil is not uniform, consequently the physiological 
effects produced by such currents differ considerably from currents 

which are more uniform in their alternations, such as are generated 

by alternating dynamos, for in tbe latter the to-and-fro action is not 

attended by any absolute interruption, since the self-induction influ¬ 

ence is equably distributed. Physiologists and physicians very early 
recognized that in the alternating current the sinusoidal action pro- 

Fio. XVII.—MeUk-nl induction coll with improved interrupter. 

dueed physiological effects peculiar to itself. This form of inductive 

action has been too recently available for medical uses to permit 

much to be said concerning its efficiency as a therapeutic agent, yet 
very much experimentation has been conducted by means of it. and 

it gives promise of valuable assistance in the treatment of certain 

diseases resulting from imperfect oxidation and faulty excretion. 

Induction currents, alternating or sinusoidal in character, can be 
derived from instruments specially constructed for the physician's 

use, such as the one here illustrated. 
The current which is furnished by alternating dynamos, such as 

those employed by the Thomson-Houston, or Westinghouso com¬ 

pany's for incandescent lighting, have in some instances been turned to 
account for therapeutic uses. By means of suitable transformers, 
these dynamo currents can be made to serve the purpose of alternating, 
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or sinusoidal currents in direct application to the body, and by certain 

modifications in the transformer they can be made to heat cauteries, 

and light lamps for diagnostic purposes. This form of current 

is coming into very general use for in-door lighting. The many ways 

in which it can be made to serve the physician and surgeon will bring 

this class of transformer, in time, very much in demand. The illus¬ 

tration here presents one of these transformers, arranged to vary the 

strength of current as it is derived from an alternating dynamo. This 

is the onty one of this class of instruments that was on exhibition at 

the Fair, but many other designs constructed with the same purpose' 

in view, but differing in range of action, are now manufactured both 

in this country and abroad, and are destined to come into very general 
use. 

Fig. XVIII.—Physician’s alternator. 

The alternating currents which are derived from dynamos, whether 

specially devised for physicians’ use or not, depend for the frequency of 

alternations upon the rapidity of the revolutions of the dynamo* 
These revolutions may be carried to such a speed that the alternation.' 

in the current are far in excess of the number of interruptions that 

was possible for any of the older forms of physicians’ machines to 

approach. The best vibrators of the old induction machines were 
seldom made to exceed 3,000 interruptions per minute, whereas the 

ordinary alternating dynamos, at their usual speed, give from 
to 10,000 per minute, and could be made to greatly exceed this number. 

The physiological response on the part of the tissues of the body 
to impulses of this character has not yet been determined, neither 

have the full effects of the changes, chemical or otherwise, which sir ) 
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energy occasions in the compositions of tissues been nmdc out. 
Experimentation has already revealed that the frequency «*f the alter¬ 

nations of the electric impulsed impinging on the tissues In-ar >ome 

direct relationship to the nutritive processes going on within them. 

Physiologists like D’Areonval, following the suggestions of Tesla and 

Elihu Thomson, have sought experimentally to determine the action 

upon the human organism of alternating currents of higher potential 
and frequencies in alternations than any that have yet been produced 
directly from the dynamo. 

• •» 

In securing these very high frequencies, advantage has been taken 

of the inductive influence of condensers, by means of which the alter¬ 
nations can be carried as high 
as millions or even billions 

per second. Induction cur¬ 
rents of this character have 

not been employed, as yet, 
or at least not to any extent, 

in therapeutics. The physio¬ 
logical action, however, which 
seems to result from their 

application to the body, would 
indicate that they, likewise, 

•• - 

have a part to play in thera¬ 

peutics of no unimportant 
nature. 

Static or frictional electri¬ 
city is the form in which this 
agent has been known for the 

longest time to the medical 
profession, and although it 
has not been in very general 

use, its value has at no time 
been entirely lost sight of. 
pi . A_* a * a • flu. XIX.—Transformer for mtilii-nJ and ranutl use. 
I lie treatment of certain 

•lasses of functional disorders, especially thoseof nervous origin, have 
found their proper treatment by means of the static spark or charge 

ierived from the friction machine. \\ hile this form of electricity has 
♦ 

>een credited with very great efficiency by all who have become familiar 
>vith its use, yet the difficulties that have attended the construction of 

iny form of static machine that could he relied upon at all times and 

inder all conditions have proved a serious impediment to the general 
ise in therapeutics of this form of electricity. The cost, also, of such 

machines has been a serious drawback. Within recent years static 
nachines for physicians' use have not only been greatly improved in 

workmanship, but constancy in action is now very generally secured. 

COI. expo- 02-19 
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The range of action of such machines has been greatly extended br 

utilizing the induction currents which they arc capable of producing 

as well as the direct static charge. These changes and improvements 

have greatly increased the demand for them, while the cost, at the 
same time, has been much reduced. 

In this class of instruments the American manufacturers are far in 

advance of those of any other country, and while it can not he said 

that static electricity is more popular in this country than it is abroad, 

since in France, at least, it has many strong advocates, yet American 

enterprise has devoted itself to the perfecting of instruments of this 
class until now the modern instruments furnished hv several maker- 

Fig. XX.—Static machine for physicians’ use. 

in this country leave little to be desired. These instruments uieeapa 

ble of generating at all seasons of the year, no matter what the at mo* 

pheric conditions arc which surround them. They ditier incapmih 
according to the number and size of the stationary and revolvingplates 

which enter into their construction and the perfection of tlicinMi* 
tion. The Holtz, or Toepler-Holtz form of construction, are those 

which have been found most successful in instruments of this ebarutter 

for physician’s use at the present day. 
I have attempted in this brief sketch to give no more than an outline 

of the various ways in which electricity is being applied to therapeutic. 

It would require volumes to do justice to the activity and in\entire 

ingenuity which the interest in this subject has awakened within uct n 
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vears. Numerous lines of application, which I have not l>eon able to 

more than hint at in this brief summary, have each !>een promptly 
furnished with a great variety of appliances to the utter lwwildernient 
of^the uninstructed novice who attempts to make a selection for an 
office equipment. Electricity has a distinct and important role to play 

in medical and surgical therapeutics, and he who would make use of it 
with benefit to his patient, needs not only perfect familiarity with the 
construction of the instrument that he employs, but also with the 

physical and physiological action of the energy derived from that 

instrument. When medical educators have been thoroughly awakened 
to the necessity of providing instruction of this character, the efficiency 

of electricity as a therapeutic agent will be universally demonstrated, 

and the misuse to which it has long l>ecn put through ignorance or 
design will naturally subside. 
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EMBROIDERY AND NEEDLEWORK. 
Bv Mary 1mlay Taylor. 

The needlework, of both classes and all kinds, from Great Britain 
was divided into sectional exhibits, the English. Scotch, Irish, and 

Welsh exhibits being separate and distinct. The English section 

devoted to embroidery compared with the other foreign sections in the 

woman’s building was not large, and the major part of the exhibit was 

entered as class 6f>9. In fact, almost all the work was entered as art, 

embroidery, and needlework. There was a tendency on the part of all 
exhibitors to enter work in the highest class, and England was no 

exception to the rule. Whether the discrimination made by tlie 

exhibitor would have been made by the juror is a pertinent question. 

. There was a great deal of purely conventional work in the English 
exhibit—large designs, scroll patterns, and peculiar combinations of 

color not always pleasing to the eye of the American judge. 'Hie dis¬ 
play of the South Kensington School was not as large or as striking 

as was naturally expected. England does not seem to have made a 

great effort to compete with American work, or even with the work of 
other nations. Perhaps the advancement of woman's work was not so 

important in English eyes as in ours. American women recognized 

and rejoiced at an opportunity to display their proficiency inalldirec- 
tions. 

Theqc were several examples of the green and yellow effects that 
recall the days of Oscar Wilde, especially one strip of green cloth 

embroidered with prim, vivid jonquils. Also a few embroidered pic¬ 
tures, and here some tine work was done in the draperies of the tigures. 

One poor little embroidered lamb, holding the inevitable shepherd's 
crook under his little elbow, was almost pathetic in his dismal anatomy, 

his little hind legs being attached by accident, and without exact 
attention to his possible locomotion. There were several curtains 

decorated with large designs, but the coloring was not pleasing, 
although one of them was a curious example of blending. A plush 

border worked with flowers by Miss Allotte of Alford, Lincolnshire, 
was worthy of notice as an example of a new and fashionable style of 
work in England. The design showed large yellow flowers, trans¬ 
ferred work, the outer petals standing out from the surface in a real- 
istic mutation of the curve of the natural petal The work was not 
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artistic, and received no award, but it was a sample of a new fashion 

On the other hand, Miss Garnett’s new work received an award, hut 

that being entered as class 669, is out of the sphere of this report. 

There was an exhibit of tine needlework that compared favorably with 

the other similar exhibits, and there were specimens of work from the 

Princess of Wales’s charitable industrial school at Sandringham. A 

small but interesting display of the native Indian work was very 

effective and unique. The colors were especially worthy of notice; 

there was harmony and tone in their rich effects, and the technical 

execution was good when the standard of the native work is con¬ 

sidered. It was interesting that the Empire of India should have 

even its exhibit of needlework. One lovely piece of flame color, 

embroidered in pale gold, was beautiful. 

THE SCOTCH SUBSECTION. 

This section was almost entirely an industrial display. The Scottish 

Home Industries Association was originated by the late Countess of 

Rosebery to foster Scottish industries. The Princess Louise of Lome 

is the president of the London board of managers, which is com¬ 

posed of distinguished people. This association made a display of 

homespun tweeds, Gairloch stockings, Shetland goods, Fifeshire hand- 

loom linens, etc. The exhibit had been displayed at the Imperial 

Institute at Glasgow before being sent to the Columbian Exposition. 

There were Tartan hose from Argyle, socks, gloves, and stocking* 

from Aberdeen, and embroideries. These embroideries, many of 

them, were Turkish in design and coloring. It seems a pity that 

Oriental designs have so far usurped the place of original ones that 

nationality is not more definitely represented in all work. Industries 

form an integral part of national civilization, and they should be 

stamped with national characteristics. The life of a nation should fie 

vigorous enough to send its blood pulsing even to its smallest 

extremities. Something national, characteristic, unique, is what we 

want, even in needlework. 
There was, to be sure, the Earl of Kingborn’s bedspread, embroid¬ 

ered in 1660, which ought to have been sufficiently eloquent of 

national pride in relics, and also the portiere worked by Anne, 

Countess of Aberdeen, in lT-tO, both interesting as furnishing an 

example of the needlework of past generations. 
The Scotch exhibit was not large but one of interest, and here, as 

in all the British exhibits, were signs of the growing cottage industries, 

fostered and encouraged by the wealthier classes, worthy ot considei- 

ation as a direct indication of a new and healthful interest felt in the 
struggles of the poor—a sign of that broader human sympathy 

which w ill he a more effectual agent in healing class dissensions than 

anv legislation w hich the world can ever see. 
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THE IRISH SUBSECTION. 

The Irish subsection was mainly devoted to laces. There were two 
embroidered chasubles exhibited that fairly represented Irish ecclesi¬ 

astical embroidery. In the English eases there were several piece* of 

work entered by the Irish Women's Work Society, some very credit¬ 

able work. But the genuine effort to display and emphasize the Irish 

embroidery and needlework was made in the Midway Plaisince in the 
two Irish villages, which, after some natural hesitation, were entered 

for award, it had not been considered desirable to send the jury into 

the Midway Plaisance at all,.as it was not a legitimate part of the 

Exposition, but the charitable nature of the exhibits in the Iri>h vil¬ 

lages in itself established a claim for consideration. There is an 
earnest movement going on in Ireland to encourage tin* cottage indus¬ 

tries, and it is an effort that deserves recognition and praise. Even 

to a foreigner, who can not whollv understand the condition of the 
Irish peasantry, this work of establishing home industries is one of 

great interest. That it is reviving the flagging energies of tin* jx>or 

and opening a new held of employment to the starving is undoubtedly 
true. The brave women interested in this work have with great laUjr 
and expense introduced home industries similar to those of the Bohe¬ 

mian and Swiss peasants into the. congested districts of Ireland. 

Lady Aberdeen's beautiful exhibit of Irish lace is a striking example 

of that industry, and her embroidery and needlework claim attention. 
Mrs. Ernest Hart, the secretary of the Donegal industrial fund, has 

also an interesting exhibit, and one that demands especial consideration. 

She displayed work that was entirely national embroidery on Irish 
poplin and Irish linen from Irish designs, and worked with Irish Hax 
threads. The “Kells embroidery" is distinctly Irish; wrought on 

colored linen from the handlooms of Count}' Armagh with the polished 
Hax threads, it presents a characteristic effect. It wa> originally 

designed to aid impoverished Irish gentlewomen, but it is also taught 
to the peasant girls. Miss Aimee Carpenter, of Croydon, adopted 
nianv of the original designs for this work from Celtic missals of the 

seventh and eighth centuries. The weaving of the art linens for these 

embroideries has opened another field for industry. 
All this work has received recognition and encouragement from 

Queen Victoria. It deserves the highest consideration and success. 

It is certainly an unselfish motive that has prompted these women to 
foster the home industries of Ireland, and by so doing to open a new 

and fair held of labor for the Irish peasant woman. It should espe¬ 

cially appeal to the women on the jury of awards, since they were 
called to judge of the advancement and to encourage the work of 

women from almost every nation upon the face of the earth. 
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THE WELSH SUBSECTION. 

The most conspicuous objects in the Welsh exhibit were two hand¬ 

made quilts, not very artistic in coloring, but solid and com fort able 

looking, and marvelous examples of hand quilting, which received 

awards as samples of that class of needlework. There were also some 

samples of embroidery and needlework—one large bed coverlet worked 

in browns and ivory tints, that was also conspicuous, a conventional 

design neither very artistic nor especially well executed. The exhibit 

was not large, and here, too, there were signs of the cottage industries. 

The slow Welsh weaving was shown by the operations of a hand- 

loom. For a small display of woman’s work it was well arranged and 

creditable. 

TIIE DOMINION OF CANADA. 

The Canadian work—two cases of embroidery and needlework- was 

displayed in the manufactures and liberal arts building. Here, too, 

there was very little work entered as class 665. There were some 

very creditable embroidered initials on handkerchiefs by Mrs. Ernest 

Wurth, and some very dainty netted doilies by Mrs. J. Thomson, of 

Fergus, Ontario. There was a pair of slippers embroidered in the 

Chinese style that were worthy of notice, some Mount Mellick work, 

and a good deal of embroidery in the conventional style. As a whole, 

the Canadian work was not artistic and did not show that progress in 

design or execution that might have been expected. The reports of 

the individual judges will sustain my opinion in this respect. 

MEXICO. 

The work of the women of Mexico was conspicuously represented 

at the Exposition. Their painting, their embroidery, their drawn 

work, their curious fish-scale flowers, all had place and consideration. 

Mexico had no woman representative on the jury ot awards, but,the 

work of the Mexican women spoke clearly of their advancement and 

of their proficiency in feminine occupations, especially in those that 

are peculiarly domestic. It was long ago admitted that they excell 

in drawn work, and they have worthily sustained that reputation at 

the World’s Columbian Exposition. The exhibitors from othei (oun 

tries, in no single instance, displayed drawn work in such profusion 

or of such exquisite delicacy. Mexico easily ranked ahead of a 
other nations in this peculiar kind of handiwork; whether it was 

the drawn work upon one piece of linen, or the drawn-work inserting, 

it was equally creditable and skillful in execution. And then fine 
edgings, crocheted and done with the needle, were marvels of delicate 

beauty, the “Brazilian lace” edge on one handkerchief receiving an 

award. The display of drawn work was elaborate and exhuustiu? 
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everything from a chemise to a pocket handkerchief was in evidence 

to represent some new variety of pattern or stitch. Some of the 
drawn-work yokes to the chemises were exquisite. The deft Mexican 

tinkers weave these cobwebs to the discomfiture of the needlework 

world. 
Their embroidery can not be judged by the same standard. The 

designs lack originality. The vital spark of art work has never been 

kindled. There is an eternal monotony in the little sprays of flowers 

and Spanish mottoes that decorate one corner of every handkerchief, 

with a few exceptions. Their notions of color, too, are very crude 

and often vividly inharmonious. It was very apparent that the finest 

embroiderv was all white. They have a decided tendency to elaborate 
details. Their work is minute. There are no large designs worked 

for effect; no free-hand; everything is finely and exactly done; every 
stitch seems to be counted and fastened in its peculiar place with 

unfaltering patience, the patience of sublime docility. It is character¬ 

istic. It is national. It seems as if the intensely domestic life of 

these women stamped itself upon their handiwork. The liberty of 

thought that has enlarged designs and made the execution of all work 

easier, from the work of the needle to that of the sledge hammer, has 

not yet penetrated Mexican conservation. 

Another point, and one always pleasing to the eves of the jurors, 

was the cleanliness of this work; in spite of the long journey, it was 

neither travel-stained nor tumbled. There was a neatness, an immac¬ 

ulate whiteness, that was refreshing about all the cambrics and linens. 

The line work was exhibited in the Mexican section of the women’s 

building, and was very well and daintily arranged. The overflow, as 

it might he termed, of this exhaustive exhibit, was in the manufac¬ 

ture's and liberal arts building, but there could be no comparison 

between the two sections, as the reports of the individual judges 

plainly showed. There was a good deal of work exhibited by the 
woman's auxiliary board of Mexico, but the mass it was sent by 
individuals. 

One example of the minute and beautiful work was a tiny baby sack 
<ent by Kosos Laseto, of Moselas. which was covered with such 

exquisite drawn work that it received an award. Maria Napoler, 
trom the same place, also received an award for tine drawn work, and 

lerrano Trinidad exhibited a drawn-work yoke for a chemise which 
1/ 

won an award. The awards, and there were many, were given largely 
to the drawn-work exhibits. 

1 he embroidery did not compete as successfully, but there were 
many instances where the drawn work and embroidery were happily 

combined, as in the case of a handkerchief exhibited byCharave Trini¬ 
dad, of Nuero Leon, which received an award for excellency in both 
drawn work and embroidery. 
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ENAMELS OF ALL NATIONS, AS EXHIBITED IN THE COLUMBIAN 
EXPOSITION. 

By K. Ckawfokh. 

Every nationality seems to have taken to itself some peculiar feature 
of this art and make it its characteristic, so that the styles of the dif- 
ferent countries could he recognized at a glance. Formerly the practice 
of the stylo was inseparable to the country, but now the manner is 
copied and produced everywhere, with the exception of India, whose 
preparation still remains a sort of family secret—notably in the cases 
of the Pertaubghur green enamels, which together with the Kutlam. 
are not true hut quasi enamels. About them there is no reliable infor¬ 
mation to be had. Of the Joy poor enamels, which are the finest of 
the Indian kinds, we know that the artists will not work willingly 
on any foundation but gold, maintaining that pure metal is necessary 
for good work. This is to a certain extent correct; still fair results 
can he obtained on 22 or even on 18 carat gold. Silver enameling is 
frequently made of good quality, still they do not work with any 
pleasure in it. Gold also has the greatest range of colors, as all the 
colors known can he applied to it. The base of each color is vitreous 
and the coloring matter is the oxide of a metal, such as cobalt or iron. 
Of all the colors the pure ruby red is the most fugitive, and only the 
experienced workman can bring out its beauties. The production of 
a pure, tine red color appears to he attended with considerable diffi¬ 
culty in all materials. The “reds" of ancient times were undeniably 
purer and more brilliant than those now obtained. Italy has instituted 
a prize for red enamel, hut the prize has not been taken yet by any¬ 
body. The Russians succeed in producing a rich transparent red of 
great beauty, but it is a “carmine" red and not the true “vermilion" 
“rouge cardinal.” 

A silver base only admits of the application of black, green, blue, 
dark yellow, orange, pink, and a peculiar salmon color, while on cop¬ 
per only white, black, and pink can be employed. This applies to 
deypoor enamels exclusively. 

Enameling in America does not appear to be largely practiced, but 
the firm of Tiffany & Co. arc working in this direction, and have 
sent some lovely pieces which in point of taste and execution would 
he difficult to surpass; indeed, the small enamels of this firm are per¬ 
fection in finish and color. One tiny Im>.\ in pale yellow and green, of 
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most delicate shades, with 21 minute cluster of diamonds at the open- 

inc. is 2i damning example of taste, as are also two small scent bottles 

in curious green and brown enamels, respectively in Siamese and Jap¬ 

anese styles. The enamel is treated as a jewel itself, and with the 

respect it deserves. Fine effects are obtained by combining precious 

stones with enamels of harmonizing colors. Ktiamel is too beautiful ' 

and artistic 21 substance to be applied to “ banal *' subjects, 21s we unfor¬ 

tunately see it done sometimes. One regrets the time, patience, and 

skill wasted on sil l \ or degraded designs which do not show the slight¬ 

est artistic inventiveness, ami are of a laid educational influence from 

the esthetic |H>int of view, being intended to flatter the commonest 

taste of 21 public of the lowest average. In the Japanese section there 

are two or three bits of enumeling that are jewel like and minutely 

splendid. 
A good deal uf attention seems to be devoted to translucid enamels 

this year. Russia must be acknowledged to go ahead in that industry 

as to the purity of colors and translueidness ot the material. (»rut- 

chetr exhibits a lantern in finely colored transparent enamel. Sonic 

idea of the difficulties encountered in the production ot such work 

may be gathered from the fact licit this piece, which is not large, nvjis 

three years in making, and two were spoiled before this third tiial 

succeeded. 
Dalman has invented a method of applying filigree to form the 

design or pattern on the enamel, but the effect seems to lack some¬ 

thing, and is rather trivial. I 
Ouchiminikofl shows 21 collection of opaque enameled objects, in 

ancient Byzantine style, very noticeable from the beauty of the forms 

and the great richness of the coloring. Although these designs are 

well tilled out they never strike the eye as lieing overfiorid. Bearing 

that seal of sincerity and genuinity which characterizes all pi educ¬ 

tions of the beginning of Christian art which they reproduce, they 
give you feel that restrained force in the ornament which is the acme 

of good taste. A special mention is due to a gorgeous punch how 

and cups of silver repousse, gilt and with plaques of enamels both in 

cloisonne and filigree. This is a faithful copy of the original in the 

Kremlin of Moscow. Klingcrt reduces the wirework which separates 

one enamel from another to its minimum. 
llahn has not made of enamel a specialty, but he certainly desenes 

to be mentioned for the wonderful transparency of his enameled sui 

faces, which allow us to see through them the capricious and taste u 

designs of flu* golden ground. _ jJH J 
The enamels in Italian Renaissance style of Moritz-Keller (Germany) 

are deliciously fancied, and are used with the finest effects, chiefly as 

mountings for other gems, as lapis lazuli, rock crystal, and so on. 

There is a large plate of rock crystal with circular bands of enamels 
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and .sectional 1 winds of the sumo that leaves nothing to bo desired in 

richness and workmanship. 

(iermanv has some women artists in enamels who have sent their 
w 

work here. Miss Amy Lutimer exhibits a line plaque in Limoges style, 

“The Triumph of Spring,” after Holbein, which is an admirable work 

and wonderfully successful in keeping the drawing and expressions of 

the face*; the great difficulty of this lies in the fact that the paste 

must be applied in a very fluid state, therefore is liable to become 

confused. 
The general effect of the enamels from Austria is somewhat poor; a 

faint purplish tone pervades them, tin* colors are not brilliant, and in 

the way of mounting there seems to be nothing new. 

The enamels from France show considerable range, both of treat¬ 

ment and subject; their ‘‘pictures” in this material are especially good. 

This is the side of the art in which they are peculiarly excellent. Their 

women artists have sent many lieautiful examples of their skill in using 

this capriciously difficult method of making painting permanent. 

The transparent enamels are, of course, the most difficult to succeed 

with; the colors must be built up, bit by bit, how to make the semifluid 

remain between the few wires being tin* first problem to be solved, and 

few of the French enamclers seem interested in this as comparer 1 with 

other nations. There are only a very limited number in the section, 

and those are in the exhibit of Chariot F re res, who have sent two teacups 

in transparent enamels. One has the largest surface in white with col¬ 

ored designs running over it; the circular ringut the bottom, harmonized 

in blue and green, is of an extraordinary brilliancy and beauty. I ho 

other cup has the largest spaces of a tine warm green, with medallions of 

pale yellow softly shaded into orange, with almost the effect of a jade and 

onyx transparency. Louis Aneot sends a miniature surrounded with 

small diamonds, with a f mined ike setting in brilliant enamels that is 

exactly what a jewel should be. Boueheron show’s some small carved 

ivories which have enamel "sparingly used as gems, and are very effective. 

Christotle & Co. have a full coffee set, enameled on gold with a kind of 

Egyptian pattern, cream and red—very dignified as well as luxurious. 

Taxile Doat has some specimens in the art gallery—one, a \ enus and 

doves, has a very fine red ground. On the whole, tin* French exhibit of 

enamels, if not very large, is distinctive and choice; the majority of 

the pieces are works of art complete in themselves, and not merely 

ornamental adjuncts to objects of use. 

The jewelers of Denmark and Norway have a great many enameled 

articles fc*in quaintest shapes and diverse colorings." P. Hertz and 

V. Chriestisen, Imthof Copenhagen, with K. Jensen, of llorsens, send 

every variety of spoons, forks, saltcellars, etc.—every conceivable thing 

tor the table. Mr. Hammer, of Bergen, has a transparent cup and 

saucer and some little dishes—transparent also. L. fostrup, ot Chris- 

ool ex id—02-20 
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t hum, Im a pretty display in suiti<|ue stylos. David Andersen, of 

( lu i timm. mentis two large table lamps, whereof the globes are made 

of colored tniiisparont enamels and tho stands of cloisonne; the color¬ 

ing is more pleasing than the form here. 

Tin- Turkish enamels are exceedingly pleasing, as also the few from 

Persia. 
Siam lias sent a very remarkable collection of real antiques (these 

have Ih*i*11 all too rarely shown). They have many specimens of enam¬ 

eling among them the red enamel, that especially difficult color to 

tfh, being ©f great brilliancy; they are often used where tho modern 

jeweler would place a ruby; there is one box of this color with diamond 

-1 *;i rk - which i* ns perfect as anything can be the mixture of ruby-like 

enamel, diamonds, and richly colored fretted gold making a charming 

whole. Two curious boars' tusks, completely circular, have the broad 

fool end* enameled &» dragons’ hsadBy bare there are pieces of red that 

rival precious stones. 
Ib lgiiinfs enamels arc in one small exhibit of M. 1 limy; simply 

I.ns, ..i hi.shea, etc. These small enameled wares, however, have 
i„ nt from all countries in immense quantities. The prefvaUwg 
idea of a “souvenir” seem* t<> concentrate on “spoons,” and every 
fiat ion (except the English) lia> rushed forward to supply this want— 

from tie- East Und the West, the North and the South they have come 

iti countless iimutm*r» in every style of color, and shape, and size, to 

take i.ession of every table in the land; or at least in the hope of 
doing si. It is evident that the taste for enamels is increasing as the 

art becomes more generally understood. 
To resume our impressions on the present state of enamelmaau* 

facture, as it ap|M*ars from what has been displayed at the or s 

('olumbian Exposition, we must state that two countries have to oe 

recognized as going ahead in this art. although the diffciencc o pro 

«.* used exclude- all |.ibilitj of rivalry between them; ll"- ■* 

Japan end Ruasia. A11 that is i.m.l.- I.y other countrea 
in one »f those groups which arc brought to perfection by tho* 

two countries, and can not pretend to any independent origins. y 

The ...fT.ff.aj A Co., In New York, is .... 

Hie wav <>f finding out u new process, in their «> eimous a »l < 

“mineral enamel.’ rhe latter cannot he rega y ^ 
.ini... >«.. K .. 
will gradually lose its roughness and crudityt and will it y 

lip a new variety in the art of enameling. we 
The specific merits of Russian enamel have been enuine jty of 

must notice, in addition to what has been -id. the gm 
plain colors and the skill with which big surfaces are cou««1 ^ 

blcmi-h and without letting the enamel run over c'c" 0 . in the 

faces. The .lapanese enamel attains its hlghes pe 

cloisonne, which will be treated of in the next chapter. 



JAPANESE CLOISONNE 

By Mrh. K. Crawford. 

This art of the cloisonne enamel 1ms been so much practiced in Jajmn, 

has attained such a wonderful decree of perfection in that country, and 

has become such a specialty with Japanese people, that when we hear 

of cloisonne now we all take it to mean Japanese cloisonne exclusively. 

Among the wonderful specimens exhibited by Japan at the Colum¬ 

bia Exposition wo must mention first of all those colossal jars in the 

art gallery, made expressly for this exposition, which arc the largest 

ever made in this ware; they stand over 8 feet high. They are very 

lire specimens, although the enameling is not quite so perfect as in 

the smaller pieces. In the grinding some of the enamel has come out. 

Still, they are very magnificent, and are exhibited by Shiwodu, of 

Tokyo. There are four other pairs of very large vases in the manu¬ 

factures building, all on red grounds. One pair on the red ground 

shows the white hawthorn pattern, which is very happily softened and 

harmonized by the introduction of doves, of tender “dove” colors, 

sitting among the branches. These and another pair are from 8. 

Goto, of Yokohama. The two remaining jars have the finest red as 

giound, and are from Shirozaycmon Suzuki, of Nagova. Another jar, 

cold and somber in coloring, suited to the stormy subject, is grounded 

with darkest blue, the design being branches of apple blossoms blown 

tty the wind, also from Shirozaycmon Suzuki. 

his extremely luliorious process yet loaves great scope for the 

exercise of the inventive faculty of the individual artist. Varieties in 

coloi and subject are unending, no two pieces being exactly alike. 

There are over 8,000 pieces in this section. 

There are two new departures in style that are very remarkable, 

in the Central Association's exhibit. They arc both by the same 

niakci, Sousuke Xamikawa, of 'Tokyo. One may he described as the 

most refined treatment of the realistic that has ever been attempted in 

c oisonne. It represents a bowl tilled with deep blue water, the color 

o a lake where it reflects the sky. About the rim (the surface of the 

e) \ou see an occasional trail of lily leaves with its exquisite white 

o\w i just a touch, no more. Deep in the water, or just curving out 

1001 UD(^eI lily leaves, are gray velvety-coated fish, with here and 
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there a sparkle and flush of tiny gold fish. It is impossible to describe 

the perfection of this piece. 'Hie wonderful harmonizing of the blue 

water, green weed, and gray and gold fish is not more wonderful than 

the extraordinary effect of distance and intervening element given to 

some of them, the delicious "line” of their movement, and, finally, 

the great art with which the "wiring” has been used nearly lost in 

some places and in others made to serve as outline; for instance, in 

the scales of the nearest fish. A more lifelike rendering of the surface 

could not la* given. It must be seen through a magnifying glass to 

be appreciated. An indescribable softness and harmony—a tone, as 

it is called in painting pervades this lovely work. You seem to lose 

the idea of its being anything but. wliat it represents, and you sink 

with the fish into the twilight of the cool blue depths. 

The second piece, by the same maker, is also a triumph of technical 

skill and “idealized conventionalized " treatment. It is a small bowl 

of a shape higher than its breadth, its silver wiring in a pattern of 

conventionalized waves, with flights of tiny silver birds (used to hold 

the wires in place). Tho enamel is of an exquisite sea-blue color, and 

is transparent. The whole idea a piece of the sea—is thoroughly 

carried through, and the effect is extremely beautiful. 

The examples of cloisonne from Japan are simply unending, each 

different from the last, and almost all lovely. There is a disposition 

to withdraw the wire as much as possible, and in some instances it is 

entirely lost, with a very happy effect, although I think it loses its 

cloisonne characteristics somewhat if the wire be allowed to disappear 

altogether. A departure that I think is a mistake is the introduction 

of a “ spangled glass” effect into the ground. This is an innovation 

intended to reach the Western fancy, and indeed I have heard such 

visitors admiring it with perfectly artless simplicity. 

In going through the Japanese exhibit one is bewildered by the 

enormous variety, each one of the eight thousand or more being a 

unique specimen. To do them each justice a separate description 

would be requisite for every one. For the casual ^visitor the idea of 

grasping and recollecting in detail more than one or two becomes 

quite hopeless, and he finally carries away a jumbled remembrance ot 

immense incense burners in fantastic forms; gigantic globes with 

multicolored dragons writhing around them; towering jars with 

whole gardens of pale flowers of the chrysanthemum blooming 

against their massive sides; others with a rich drapery (simulated) 

thrown with apparent carelessness over their broad shoulders. Every 

phase of nature has been drawn upon by these accomplished artists; 

every fleeting tint of atmosphere; every momentary movement of 

bird or beast, fish or mythical monster, has been seized and set forever 

into the imperishable metal. 

\\ here all are so good it is hard to pick out individuals; still some 
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have more remarkable exhibits than others. Voshitano Kamano, of 

Yokohama, has a large exhibit in various styles. A splendid pair of 

large vases have a dark-blue ground with sprays of wisteria blossoms; 

a tine incense burner, very varied in form, and rising to a great 

height, are among the very finest cloisonne work, while a small vase 

of the “ lost wiring," in a beautifully soft “jade" green, with faint 

impressions of white flowers on it, reaches the highest jHsrfeetion in 

this style. 

Suzuki Honda Ylo, of Nagoya, have an exhibit of many small arti¬ 

cles, each one of the finest wiring and finish in workmanship and 

artistic design. They also show one fine and large jar covered with 

minute work of the greatest excellence. Varied as the tints employed 

are. the jar as a whole is beautifully harmonized into a soft brownish- 

green effect. The polish of this jar is remarkably good, and the sur¬ 

face of the enamel is ipiite flawless. A companion jar was made, but 

unfortunately was destroyed in the great earthquake of 1891, when 

over 1,000,000 people perished and thousands of houses and temples 

were burned. 

B. Kawaguchi, a large manufacturer of cloisonne in Nagoya, sends a 

large exhibit of great globular and other jars, with much merit and 

enterprise in his selections. 

N. Vamanoto, of Kobe, has some delightful lantern stands in sea 

blue, with dragons curling among the foamy waves at the Itase and 

phenixes flying around the boll-shaped tops, the sides of the lanterns 
proper living made of pierced brass. 

Shirozayemon, Suzuki, Seizayemon, Isunekawa, Jinpei, Tsukumnto, 

Bunzayemon. Kawaguchi, and Jinnoyc Onta are all from Nagoya,and 

among them furnish a great quantity of cloisonnes. J. Ohtu sends one 

very distinctive jar, representing a sunset skv, with a green land sen |>e 

and the Temple of Niko. The effect of the dark trees against the sky is 
well given. 

The Kausai Trading Com pa ny send large and lovely incense burners; 

Suzuki, of Nagoya, a “koro" (incense burner) of ancient design and 

perfect execution. I he list of cloisonnes is never-ending, but there 

arc a few specimens of enamel which must not be overlooked. They 

are all in one case. A small silver tray by Kobiashi.of Tokyo, has an 

open-work lsmler of chrysanthemums in brilliant enamels and more 

of the flowers on the tray itself; T. N. lliratsuka, Tokyo, little silver 

open-work incense burner, exquisitely ornamented with enamels; Y. 

Oseki, Tokyo, small silver flower vase, the base and neck diamond 

shaped and ornamented at the corners with enamels, the howl being 

of cloisonne with a lovely pale-green ground design of colored phe 

nixes, etc. This maker sends another delightful little object—a silver 

sj\\l with a highly relieved dragon in enamels at the bottom of it. K. 

Kobayaahi, of Tokyo, sends a small silver flower vase, with here and 
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there a life-colored chrysanthemum enameled on the bowl, the handles 

made of two fluttering butterflies in blue enamels. He sends also a tiny 

teapot of similar design, but with the handle of carved ivory—a mon¬ 

key climbing down a branch. The ease contains the very choicest 

bits of the Tokyo exhibit and shows a small but very valuable bowl, 

imitating the old “Tinari” ware, quite a perfect thing in color and 

execution. 
Space fails in describing the really wonderful exhibition that the 

Japanese have sent. The patience and skill juid the time expended on 

it, together with the romantic details attached to many of the objects, 

make it, to my thinking, entirely the most fascinating of all the dis¬ 

plays here. It is to be hoped that the Japanese will foel that their 

labors have been appreciated. 
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DIVISION OF ENTOMOLOGY, DEPARTMENT OF AGRICULTURE. 

The exhibit made by the Division of Entomology attracted unusual 

attention and was uniformly complimented. It was notable not only 

for its extent, but for its comprehensive character and tin* manner in 

which it was classified and put together. Realizing that the various 

States might have exhibits of a similar character, Prof. C. V. Rile}', 

entomologist of the Department of Agriculture, planned to make this 

exhibit as far as possible educational and an illustration of the methods 

of work in the Department. There were, for the popular eye, a few 

eases of brilliant and gaudy butterflies and moths from Central and 

South America. These gave color to the exhibit and attracted and 

pleased the ordinary crowds, and helped to make the exhibit essen¬ 

tially an American exhibit, but they were but a side issue and the stu¬ 

dent of entomology, the farmer interested in the practical bearings of 

the subject, and tin* foreigner desiring to learn something of the 

methods of work of our national Department, all found matter to hold 

them absorbed, to interest and instruct them. 

The exhibit illustrated in a marked way the extent of the literature, 

the apparatus, the results accomplished, and the future problems of 

applied entomology, tin* extent and importance of which are hardly 

realized. The exhibit was classed under eight sections, as follows: 

Sec. 1. Insects injurious to agriculture.—Exhibits 1-668. 

(a) Regular series, including com and cotton. (1-602.) 
(h) Si**cial series for wax material. (603-664.) 
(*•) Anatomical models of insect*. (666-668.) 

Sec. 2. Systematic and biologic entomology.—Exhibits 650-718. 
(а) Systematic series. —Sanipies. (659-670.) 
(б) Biologic series.—Samples. (671-681.) 
(c) Show material (682-709.) 
(d) Solidago exhibit (710-713.) 

Sec. 3. Silk insects.—Exhibits 714-721. 
Sec. 4. Professional exhibit.—Exhibits 722-787. 

(a) Collating apparatus. (722-750.) 
(//) Rearing apparatus. (751-773.) 

{c) Apparatus and methods of mounting and preserving. (774-787.) 
Sec. 5. Insecticides.—Exhibits 788-<K)7. 

(a) General exhibit. (788-805.) 
(5) Patent insecticides. (866-907.) 

Sec. 6. Insecticide apparatus.—Exhibits 908-1032. 
(a) Nozzles. (908-996.) 
(b) Machines. (996-1032.) 

S<*<\ 7. Official publications of the U. S. Entomologist. 
8e»*. x. illustrations, maps, and charts.—List. 
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Section I, under tin* head of 4i Insects injurious to apiculture ”con 

tained some ff0‘2 special exhibits, each of which was an object lesson 

and pictorial epitome of the lift* history of a single injurious species 

including u> far as possible the different stages of growth of the insect 

with the injur) it docs, its parasites, the remedies to be used, and 

ref* retie* " t<> the chief literature on the subject. Supplementing these 

w ere noteworthy exhibits of certain special and widely known pests, 

in* hiding the hop-plant louse, the chinch hup and the once notorious 

fluted -rule of California, now sunk into innocuous desuetude. These 

insect* were shown in enlarged papier-mache models, in different 

Mag*tin* tinted scale being accompanied by an enlarged model of 

the little Australian ladybird which cleared it out of the California 

ontn - three or four yean ago. The exhibits in this section 
were grouped according to the plant or animal affected, and related 

to orchard, held, and garden crops, tin* parasites of domestic animals, 

and household |H*st*, w ith a small collection of the insect enemies of 

tor* -t tree*, l b*- value of object lessons such as these to the intelli¬ 

gent and enterprising farmer is very great, enabling him, as they do, 

t*. -*■*• at a glance just w lmt a particular insect pest looks like in its 

different Mages, th** parasites which attack it, and the best remedies 

to use against it. As a rule lie is already familiar with the nature of 

it- work, but a* tlie injured plants were shown, for the most part, side 

liv -dde w ith uninjured ^iMvimcns, lie gained, in this case, a realizing 

sen's* of th** im|H>rt4inee of doing his lw*st to suppress tin* post. 

S ction *J. illustrating systematic and biologic entomology, was of 

interest chiefly to the student or professional entomologist. It showed, 

in of drawer*, bon th** full life history of any particular spe¬ 
cies which ban i.. studied brought together in a series of speci¬ 
men*, whether in alcohol or pinned, for future reference and compar- 

iM»n. rin se drawers were actual samples from the collection of the 

National Museum, and showed not only the arrangement of a system- 

atic and biologic collection, hut gave an insight into the present status 

of (he national collection, which i- in charge of 1 rofessoi t®y* 

this sect ion was also included the remarkable exhibit of t t msec 

which a g*,hlcn r«»d, a .surprisingly large number. 

Section 3. -ilk insects, may l>e passed with brief mention, thoug 

intonating enough in itself, as the raising of silkworms has no eco¬ 

nomic importance whatever in the l nit**d States at present. 

Section t, the p ssimml * \ hi bit, showed the apparatus I 

(he prof* -n il <.r amateur entomologist in the fcwu 

v at ion **f insects their mounting and rearing. The ^.besides 
(litionul butterfly net was here in large variety, but there »f ^ 

wilderingdisplay of th*- other bn,Is a modern 

in the pn Ltioo of his work. Of chief interest 
the different devicoa and methods for the rearing and breea 
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insects, comprising a largo variety of cages, vivaria, and breeding jars. 
The section, as a whole, gave a complete illustration of the apparatus, 

implements, and methods of work of the practical entomologist. 
From the fanner's point of view section 5 was probably the most 

interesting and important. It was devoted to insecticides, not only 

those which have )>een devised in the work of the entomologist of the 
Department of Agriculture, hut some of the more important patented 

articles. Some eighty samples of unpatented insecticides were shown, 

of which about a dozen were of supreme importance and fulfill all 

ordinary needs, the others being of only occasional value. The pro¬ 
prietary and patented articles were exhibited without comment, as all 

practical requirements in the way of insecticides are met by the unpat¬ 

ented articles exhibited; a fact which will be a greater gratification to 
the farmer than to the patentees of the proprietary articles. 

Section ♦» liears a close relation to section 5, as it comprised exhibits 

of the machinery—pumps, spraying devices, etc.—which is used in the 
applications of insecticides. A feature of this exhibit was a series of 

trial nozzles experimented with during the evolution of the now well- 

known Hi lev or Cyclone nozzle. 

Sections 7 and 8\illustrated the literary end of the work of tin* Divi¬ 

sion of Entomology. Section 7 comprised the official Government 

publications, including both the work of the Division of Entomology 
and that of the United States Entomological Commission, now complete 
in five large volumes. Section H was a very complete exhibit of the 

illustrations published by Professor Riley in his official capacities as 

State entomologist of Missouri and United States entomologist. These 

illustrations, amounting in number to several thousand, and mounted 
on large sheets with references to the publications in which they 

appeared, represented the best series of delineations of insects from 

any one source ever brought together. To complete the picture of 

the work and methods of work of the Division of Entomology, illus¬ 
trations from large photographs were shown of the interior of the 
divisional offices with the working force in situ. 
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ANTHROPOLOGY. 

Hy Prof. O. T. Marox. 

For the purposes of exposition, anthropological material divides 

itself into the following classes: First, living members of the different 

types, stocks, tribes, and nations of mankind; second, skeletons and 

soft parts of the human body preserved in alcohol or cast into some 

sort of durable material, together with corresponding parts of other 

animal structures with which the human body enters into comparison; 

third, objects associated with the activities of mankind in every sphere 

of life; fourth, pictures of men and things in action. These are very 

important and hear the same relation to specimens that physiology 

bears to anatomy; fifth, descriptions in the shape of labels, printed 

or written, catalogues, or monographs. 

At tho \\ orld’s Columbian Exposition there were live specimens of 

all the great types of mankind—smooth-haired, wavylmired, and 

woolly-haired. In the hurry it was not possible to catalogue them 

and ascertain whether every small variety was represented, but there 

were natives from Africa, various stocks of Malayo—Polynesians, 
. • . r * 7 

Asiatics, and every variety of Europeans and American aborigines. 

There may have been Australians also, and Hottentots, which would 

complete the list. But omitting live peoples— whether we take the 

classification of Mueller, Haeckel, Huxley, Flower, or Brinton—every 
type of mankind was represented at the Chicago Exposition in its 

works. On the Midway Plaisance, in the state and foreign buildings, 

in the Government building, in the manufacturer's building, as well as 

in that of transportation, machinery, and agriculture, and, finally, in 

the anthropological building, systematic exhibits were made of the two 

gicat branches of anthropology—namely, somatology and othnologv. 

The following classification of anthropology will show the depart¬ 

ments of the sciences and their relation one to another. 

NATURAL HISTORY OF MAN. 

ALL MANKIND AS NATURAL OBJECTS.—ANTHROPOLOGY. 

M hat Man is.—Structural Anthropology. 

The embryo of mankind and life of the individual. 

he body of man, specific ami comj>arative. 
The functions of the body. 

Form and color, weight and number. 

The nervous system in relation to thought. 
^tural division of mankind 

Ontogeny. 

A nalomy. 

Physiology. 
Anthroynnnetry. 

1 'syrho-phytdes. 

A uthrojmtaxi*. 

m 
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W I1AT Man I>< »kh. Functional .Inth myology. 

To ox prom hi* thoughts. 

To supply hid wants. 

To gratify hid tastes. 

To arrount for phenomena. 
To cooperate in tin* activities and en<l« of life 

In presence of a spirit worltl. 

(ilomdogy. 

Technology. 

yEslhctology. 

Science and Philosophy, 

Sociology. 

Sco nce of Religion or Iaerology. 

Tiik Past ok Human Likk and Actions is Sti dikd. 

1. In things antiquated or dug from the earth. Archeology. 

*i. In the dn-iphennent of inscriptions. Paleography. 

it. In the arts and payings of the unU*tterod... folklore. 

4. In written records. History. 

SciRNCKH IlRLI’KlTL TO AnTITROIHILOOY. 

To determine the material of art product*. Mineralogy. 

To fix the age of relies. Geology. 

To studying tin* mutual effect** of man and the earth on each 

other..;. Geography. 

To determine man’s place in nature and his acquaintance there* 
wjt|t . Botany and, /oology. 

'PIh* expositions, museum, nnd cabinets of anthropology are arranged 

upon some elassitic concept, which must bo fixed upon beforehand. 

These concepts give rise to schemes of administration for tin' put pose 

of finding a plate for every object that has a name. The followingare 

the principal concept** which guide the woik ot museum dilectors 

throughout the world: 
1. Race or blood. Under this concept the aim is to have a separate 

room or place for each race or zoological type of mankind and to bring 

together in each space objects belonging to its race, so as to show ow 

the members thereof live, move, and have tlu*ii being. 
2. The second concept is government and nationality, tribeship, or 

whatever corresponds thereto. In such a museum a space oi an a tovo 

is reserved for each tribe or nationality and the objects are arrange 

in the same way that they would be in the case of the races. n ce , 

it is very difficult to separate in the mind race and nationality, ttioug 

these two ideas have been necessarily in connection with <ac 1 

3. The third concept, according to which anthropologic a ma e 

may be arranged, is language. I here is a close connection >e w 

race* and language and some ethnologists think that on t c w io e, a 

with certain easily explained exceptions, there is agreement. & 

this concept space would be marked ott for each language an 

objects connected with the activities of the people who spoke t a an 

guage would be assembled in that space. \N ith primitive poop es 

miglit be a safe plan to follow, but other considerations enter to o 

this plan among the* more civilized nations. 



world’s COLUMMAN EXPOSITION, 181KJ. 321 

4. The fourth concept, according to which exhibition material may 

be arranged, is that of typical industries growing out of human wants, 

beginning with tin? desire for food, shelter and habitation, rest, and 

clothing, proceeding on through industrial (esthetic and social activities 

and ending with the concept of comparative religion. In such an 

exposition or museum the material could be arranged to show: 

(it) Evolution or elaboration from simplicity to complicity or struc¬ 

ture, as in tracing the latest breech-loading firearm from savage 

methods for wounding at a distance. 

(b) To show the effect of environment and geographic influences 

upon objects belonging to a single art in the same grade of culture. 

A good example of this is the varied ways of carrying children prac¬ 

ticed by North American savages, beginning with tin* fur hood of 

the Eskimo and passing through the cradle frames of the United 

States and Canada, ending with the naked babe borne upon the hip in 

the shawl of the mother. 

(c) To show how the same ideas and forms of industrial products 

spring up among different races and tribes separated widely from 
one another. 

In judging of the merits of any exhibit in the anthropological 

department of the World's Columbian Exposition it was necessary to 

hold the foregoing characteristics perpetually in mind. The marks 
upon which award was given were 

First. The material, its condition, rarity, and intrinsic value, regard¬ 

less of the way in which it was administered. 

Second. The arrangement, according to some preconceived classitic 

concept. A very small and rather common lot of objects could lie set 

up to teach some lesson or to explain some fact in anthropology and 

become thereby as precious as a large collection of materials brought 

from the most difficult situations. 

Third. A mark of credit was due to intelligent labeling of collec¬ 

tions in such a manner that in a moment of time the visitor would 

understand the idea involved. A prolix label, under the circumstances, 

would be almost as bad as no label at all. In the Exposition there 

were many collections that were models of administration in this regard. 

Fourth. Illustrations, including photographs, prints, drawings, and 

paintings, showing at a glance just how the apparatus was used. In 

many cases this was a saving clause. Few visitors have had the pleas¬ 

ure of seeing oriental music performed, but when an instrument is 

accompanied by a photograph of a native playing upon it the situa¬ 
tion is grasped at once. 

W oi'king upon the foregoing scheme it is possible for any judge or 

number of judges to arrive at a tolerably accurate idea of the merits 

of any collection or exhibit; at any rate these arc the underlying prin- 
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triples in accordance with which judgments were made, so far as the 

scheme could he carried out. I would say that in the beginning this 

plan was in the mind of the directors of the anthropological exhibit 

and the design lias been to conform to the plan throughout. If any 

failures have been made it will not be attributed to the method, but to 

the scattered condition of the exhibits, the limited time at the disposal 

of many of the judges, and the lack of opportunity for consultation. 



ARCHAEOLOGICAL EXHIBITS OF CENTRAL AMERICA 
AND MEXICO. 

By Zelia Ncttall, Judge; 

A notable feature of the World’s Columbian Exoosition has been 

the unprecedented assemblage of valuable and new archaeological 

material from Central American ruins. Never before has there been 

such a fine and extensive exhibit of exact reproductions, plaster casts 

and photographs of the prehistoric monuments of Yucatan, Honduras, 

and Guatemala. To fully appreciate the value of these, it is neces¬ 

sary to realize, in the first instance, that they represent tin* highest 

development attained by the inhabitants of America, previous to its 

discovery, in the arts of architecture, sculpture, ornamentation, and 

writing. 

These relics of a bygone civilization an* disappearing with alarming 

rapidity, for year by year the trees, shrubs, and plants that cover the 

masses of ruined buildings,send out new shoots and roots that loosen 

the blocks of stone, and torrents of tropical rain carry tin* loosened 

fragments away. 

Toeompare Catherwood’s drawings of the principal edificesof Uxmal 

and Labtmh with recent photographs is to realize tin* deplorable fact 

that within the next thirty years many of the finest sculptured facades 

now standing will be a shapeless mass of ruins. Efforts to save these 

from utter oblivion by means of photographs and reproductions can 

not therefore be overestimated, especially as explorations in these 

regions entail great risks, difficulties, and sacrifices. 

The majority of these ruins are in inaccessible or malarious districts. 

The molds of t he great monolit hic stelas and altars of Copan, obtained 

by Messrs. Owens and Savile in the Honduras expedition, conducted 

by the Peabody Museum, had to 1m* transported to the coast on mule 

back, the journey requiring a week. 

In the performance of this admirable work Mr. Owens lost his life 

through fever in the loginning of this year, and his loss is an irrep¬ 

arable one to science and the institut ion he represented in so credit¬ 

able a manner. In tribute to his memory let us first consider the 

results of his and of his collaborator Mr. Savile’s labors in the field 
of exploration. 

In the center of the anthropological building stands an impressive 

group formed by the casts of a number of the carved stelas and altars 
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of Copan, while on the walls of the aisles are many exact and inter¬ 

esting reproductions of fragments of architectural ornamentations 

and inscription. A complete set of line photographs show these 

monuments in situ, while others illustrate the progress of excavations 

carried on not only at Copan, but at Chichen-Itza, Qiiirigua, Uxmal, 

and Labnah. This striking exhibit has been the means of awaken¬ 

ing much interest in American archaeology, the majority of people 

visiting the Exposition being totally unaware of the existence of such 

imposing prehistoric monuments on the American continent. 

Through the small but valuable collection of fragments of sculp¬ 

ture from the above localities, sent by the Honduras Government, it 

was possible to study the native methods of working in stone from 

the originals. 

Mr. A. P. Maudslay’s truly magnificent set of large-sized photo¬ 

graphs of the same ruins, which he was the first to study thoroughly, 

formed a most valuable contribution. 

The ministry of public instruction of Prance exhibited a splendid 

set of M. D&dre Charnay's well-known easts of mural bas-reliefs from 

Palenque, (hiehcn-Itza, and Lori Hard City (V neat mi), as well as of some 

ant ique stat lies and bas-reliefs from Mexico. In coloring a portion of a 

frieze from ( hichen-Itza, on which lie had found distinct traces of 

colors, M. Charnay made a novel and, I may add, successful experi¬ 

ment. There is no doubt but that the majority of aboriginal sculp¬ 

ture was brilliantly colored, and as color in itself was such an impor¬ 

tant factor in native pictography, it is a discouraging thought that its 

obliteration on existing monuments may debar us forever from 

deciphering these thoroughly. 

In the open air in front of the anthropological building a noble 

group of ruins, tastefully surrounded and covered with appropriate 

plants, was set up in exact reproduction of the portions of the highly 

ornamented facades of such notable edifices as the house of nuns, 

house of the governor, serpent house at Uxmal, and the portal of a 

temple at Labnah. These were made from molds taken by Mr. J. J. 

Thompson, United States consul at Merida, Yucatan. 
The Royal Museum of Berlin contributed eight, fine casts of the 

celebrated bas-reliefs discovered at Santa Lucia Cazamalhuapa, Guate¬ 

mala, by Babel, and described by its distinguished curator, Gcheini- 

rath Adolph Bastian. 

In the Guatemala State building an extremely interesting set of 

casts was exhibited from the newly discovered ruins of Saxtanquiqui, 

in the province of Peten, near the Mexican frontier. The discovery 

°l these important ruins is due to Mr. Federico Arthes, who, at the 
instance of Mr. Manuel Lemus, the public-spirited commissioner at 

the Columbian Exposition, was recently commissioned by the Guate¬ 

malan Government to explore the comparatively unknown province 
of Peten. 
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The majority of the bos-reliefs reproduced resemble those of 

Palempte, and represent a central figure in the act. of makingan offer¬ 

ing surrounded by calculiform inscriptions. One tablet differs, how¬ 

ever, and exhibits a male figure only, carved in the more simple style 

observable in the Santa Lucia reliefs. The outlines and proportions 

are of unusual excellence. Unfortunately, the original upper portion 

of the slab is missing, with the neck and head of the individual 

represented. 

Mr. Arthes reports the noteworthy fact that he found the missing 

portion next to the slab, but that the head and elaborate ornamenta¬ 

tion surmounting it are of a totally different style of workmanship. 

I have examined photographs of both fragments, and they seem to 

indorse Mr. Arthes’s statement that the upper one tits exactly on the 

lower. But the contrast between the severe and symmetrical outlines 

of the body and limbs and the grotesque and monstrous head sur¬ 

rounded by an unrecognizable mass of entangled decoration is start¬ 

ling, and the latter undoubtedly resembles grossly the Quirigua and 
Copan sculptures. 

It would be of utmost importance to ascertain definitely whether 

the one fragment unmistakably pertains to the other, for if this lie 

satisfactorily proven it will be possible to infer that the ornate and 

grotesque style of sculpture succeeded the plainer and more realistic 

in this region, and that the influence of the art that governed the 

Palenque reliefs was also felt here. At all events t he variety of styles 

is in itself remarkable and significant ami reveal how important it is 

that the extensive ruined cities in this region be thoroughly explored 
and investigated. 

It is a satisfaction to report upon still more new and important 

archaeological researches in Guatemala. Mr. Manual Klgueta, of 

lotonieapan, has recently discovered extensive ruins at Chalchitan, 

Pueblo \ iejo, and Pichikil, in the province of Iluehuetenango, and 

exhibits the interesting results of his excavations there. They consist 

of stone ornaments and implements and of pottery, some vessels lsdiig 

painted with figures and calculiform hieroglyphics. Although the 

collection is not a very large one, it is of particular importance, as, 

strangely enough, such relies are but rarely found in Central Ameri¬ 

can ruins. This circumstance has led to the supposition that many of 

these ruined cities were abandoned at one time by their inhabitants, 

who carried away all their portable possessions. The Government of 

Guatemala also exhibit, with the fine topographical, hydrographical, 

and geological maps or charts recently made by Mr. Carlos Sapper, an 

interesting ethnological map showing the distribution of native tribes 
at the present day. Had the Mexican Government been able to carry 

out its original generous intention, its archaeological exhibit at the 

C olumbian Exposition would have been one of t he finest and most 

important there. It was intended that the magnificent exhibit of 
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antiquities that excited so much admiration at the Madrid Historical 

American Exposition last year should be transferred to Chicago, but 

the transportation of the extensive collect ions from Mexico to Madrid 

occasioned such difficulties and delays that it was found impossible to 

undertake the gigantic task of repacking hundreds of cases at the 

close of Madrid Exposition, transporting them to Chicago, and exhib¬ 

iting their contents on the prospective opening day. So the project 

was reluctantly abandoned, and the Mexican Government intrusted 

Dr. Antonio Pehafiel with the formation of a fresh representative 

exhibit, making a generous concession for it. 

In view of the above circumstances, it would be unfair to criticise 

the result that, fell short of the high standard taken at the Madrid 

Exposition. It is a pleasure, however, to mention the creditable col¬ 

lection sent by the Sociednd Cientfficaof Tbluca, containing some line 

and unique specimens, proving the existence of an active center of 

archaeological research. The government of t he States of Puebla and 

Oaxaca sent interesting ethnological and arclueologieal exhibits, and 

the ministry of public instruction exhibited important new material 

in the shape of easts of various bas-reliefs and a Zapotee calendar, 

etc., from Oaxaca, and of the magnificent publication “ Antigftedades 

Mexicanas," published by the Junta Columbiana in commemoration of 

the quater-centenary. The States of Zacatecas and Hidalgo contrib¬ 

uted representative illustrations of their antiquities and native types. 

It is a source of sincere regret that the State of Michoaean, that was 

widely known as a center of earnest scientific research a few years 

ago, has no representation at the Columbian Exposition. Indeed, the 

recent abolition of its museum, whose short but brilliant existence 

was due to the enlightened patriotism of the late governor of the 

State and the indefatigable zeal of its founder and director, Dr. Nico¬ 

las Leon, is a deplorable loss to scientists, who were gaining valuable 

informat ion upon the antiquities and languages of the State from the 

Anales del Museo Michoaoano. 
The Republic of Costa Rica contributed an admirable archaeological 

and ethnological exhibit worthy of a country whose bishop, Dr. Thiel, 

is a distinguished archaeologist and whose minister plenipotentiary, 

Mr. Peralta, is a well-known historian and scholar. The exhibit was 

completely representative, containing a large number of fine and rare 

specimens, which were carefully classified and catalogued and most 

tastefully and artistically displayed. Special mention should be made 

of the fine paintings and maps that decorated the* walls of the Costa 

Rica court and the valuable publications of Mr. Peralta which were 
exhibited. 

I he Government of Ecuador contributed a collection of archaeo¬ 

logical and ethnological objects, some of which were of special interest 

ami value. It is regrettable that this fine collection, which also 

included specimens from Peru, Guatemala, and Mexico, was not. 
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catalogued, and was so unfavorably exhibited in the Agricultural 
HuiId ing that it almost escaped not ice. 

To summarize: The Columbian Imposition marks an important era 
in Central American archaeology, for it. has brought together and 
placed before the public the finest and most complete collection of 
casts, reproductions, and photographs of the ruins of Central Amer¬ 
ica that has ever been assembled. It is a pleasure to record that we 
owe the most valuable new material and the grandest, most impres¬ 
sive reproductions to the Honduras expedition. 

Special recognition and gratitude is, therefore, due to Prof. F. Put¬ 
nam, who was the originator and director of the noble enterprise, to 
the Department of Kthnology, to Mr. Dowditch and other patrons 
who generously supported it, and to the able explorers Messrs. 
Owen, Thompson, and Savile. 

It is to be hoped that by awakening popular interest in the grand 
prehistoric ruins ot Central America a fresh impulse may be given to 

archaeological research in the United States, leading to further explora¬ 
tions and still greater results. 

hor though wo can not arrest the hand of time as it. slowly levels 
the great ruined temples and cities, we can earn the gratitude of pos¬ 
terity by preserving last ing records of their existence and appearance 
in this century. 





THE ARCHAEOLOGY OF THE SAGINAW VALLEY, AS ILLUSTRATED 
AT THE WORLD’S COLUMBIAN EXPOSITION. 

By IIarlan I. Smith. 

Although scarcely any arclueological work has been attempted in 
the lower peninsula of Michigan, u small exhibit was made at the 
World's Columbian Exposition of materials and plans illustrating, in 
a measure, the archeology of a portion of the Saginaw Valley. The 
exhibit occupied 7.5 square feet of space, adjacent to that of Ontario, 
and consisted of a part of the results of the work of Mr. Edward S.' 
Golson and myself in he territory indicated. 

Along tho shore or Saginaw Day, and throughout all the territory 
draining into it, are found the remains of a primitive people. A 
quarry where some of these people obtained the stone for their pipes 
has lieen discovered, and it is very probable that there also exist 
ancient quarries where chert nodules of the Subearlxmiferous series 
were formerly obtained, as this rock, which is the most frequent 
material of the chipped implements, outcrops in many places, not only 
along the bay shore, but also near the headwaters of the river. Work¬ 
shops, village and ••amp sib's, burial grounds, burial mounds, inclosurcs 
and embankments have been located, and near most of these have been 
found various pieces of chert nodules. The fractured nodule of raw 
material and the delicately finished implement are the extreme forms 
of these pieces, ami besides their varied intermediate forms must lie 
noted the vast amount of chips, refuse and “rejects.” There have also 
been found in this limited territory nine caches, or deposits, of which 
records have been preserved. How many may have been accidentally 
disturbed or unearthed, and never reported, is not easy to estimate. 

lit it is very probable that many more of these deposits of the treas¬ 
ures of a primitive people will lie found, as the valley is more com- 

P etely examined. The blades of seven, of the eight caches exhibited 

were of a material closely resembling the nodular chert rock pre- 

,/? ' ""'nboned, samples of which may best lie found at the Bav 
o>; quarries, where it is now obtained for more modern purposes. 

at H«C <a<' !°(Tnot Pxhil,'tod, being deposited in the Peabody Museum 

dLi 'm n'rerslty’ containe(1 Wades of this material also. It was 

label'toTm *' •' io,son’Rnd WIW die first complete cache with a full 
label to be received by that museum. One of the caches contained 
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four forms of blades constituting a series from the nodule of mw 

material to :i form requiring but a few more strokes to make of it a 
finished implement, The caches have all been found near navigable 

water, which was indirect communication with all the greater out¬ 
crops of chert-bearing rock. 

Maps were exhibited, locating these caches and as far as possible 
the principal village sites, workshops, graves, burial places, mounds, 

etc., and showing the hydrographic basin of Saginaw Bay. The speci¬ 

mens were arranged with reference to these maps. All materials 

from one village site were placed together, so that the visitor could 
readily see what had been found at any single locality, and would 

know ju-t what one might expect to find on a village site. The sev¬ 
eral village sites, workshops, etc., near Bay Port, and on North and 

llcisternmn Islands, contributed an unusual proportion of rudeand 
interesting material. 

A large village site on the eastern banks of the Saginaw River, in 

the city <»f Saginaw, was represented by the usual village material; 

and from a village site and cemetery farther up the river were exhib¬ 
ited several pijH*s and stone beads, besides the usual material common 

to such places. Further on up the river, at the junction of the Shia¬ 
wassee and TiUnliawiissec rivers, there was a very large village. This 

place was inhabited evendown into historic times, and then by the 

Chippcw’n*, early French settlers, and house-boat fishermen in the 

order mentioned. Traditions of the Chippewa* state that in early 
times another people had a great village here, that the neighboring 
triln's united in a war of extermination and destroyed the village, 

burying the unfortunate inhabitants in two large conical mounds. It 
is interesting to note tlmt such mounds exist on the western side of 

the village >ih* and rnav be those referred to in the tradition. It was 
at this point tlmt Mr. (rolson discovered two of the caches while 

cooperating with the author in a preliminary examination of the 
village. 

On the banks of the Tit tuba wossce River, several miles above its 

junction with the Saginaw, several of the caches were found, in which 
were some beautifully chipped chert knives over 7 inches in length. 
Here, too. was a large village site, a workshop, and a burial mound. 

1*com this locality were exhibited, besides the usual material, a 
number of copper objects and copper IkmuIm. The string from the 
beads had been jmrtly preserved by the copper salts. In this man¬ 
ner many of the ancient village sites of the valley were represented, 

but mention of them all can not lie made at this time. A potter) uin 
B»» (restored) originally in the collection of the late Judge Baiter, 

wa> exhibited, which is now 1 foot and 8 inches in height b) 3 
•* indie* in circumference, and must originally have been ovei 2f<et in 
height. I his urn, found inverted over the head of a skeleton at a 
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village site and burial place on the bluff at the bend of the Cass river, 
B miles above Saginaw, is unusually well preserved for so large a 

pot, and one from a locality where nature does not smile upon arch* 
geologic specimens as she does in Colorado and Peru, but rather sends 

frost and moisture among the other elements to do them damage. 

} Twoerania, each presenting certain anatomical peculiarities, were the 
only specimens in that line exhibited. Although many skeletons have 

been discovered by workmen in this region, practically all were ruth¬ 

lessly destroyed and none have l>een saved for science in their entirety. 
The materials obtained from the Ayres mound, together with a pho¬ 

tograph of the mound, which was of the typical conical form, and 
contained strata of ashes, burned clay, etc., were also shown. 

A mass of specimens from various parts of the valley, which could 

not be classed as from any particular village si to, but was thought to 

he more properly termed general surface material, was arranged upon 

the basis of form. In this series the chipped implements were placed 
together, then the celts, grooved axes, ceremonial slate objects, etc. 

I he endeavor throughout the arrangement of tin* entire case was to 

give the l>est possible opportunity to study the specimens, to show a 
use for such material, and for careful exploration, and with the aid of 

maps and photographs to convey to the visitor some information 
respecting the archteologic resources of the Saginaw Valley. 



. . 



A CAVE-BEAR SKULL EXHIBITED BY DR. WANKED, OF AUSTRIA. 
By Prof. Thomah Wilson. 

The exhibit is made up a* follows: (1) A portion of the skull of a cave 
bear,showing a healed wound; (2) a piece of chipped stone, believed by 

Dr. \\ ankel to be a portion of the spearhead with which the !»enr was 

struck; (3) a complete cranium of a cave l>ear, a jaw, and other frag¬ 
ments; (4) several chipped stones of the same kind as the supposed 

spearhead; (5) (B) pietoral illustrations; (7) a pamphlet, in which 

the discovery of the pathological crista sagittalis is narrated. 

In the pamphlet, “Die prfthistorischo Jagd in MAhrcn,” Dr. Wan- 
kel states— 

(1) I hat the crista sagittal is was found by him in the upper stratum 
of one of the diluvial caverns of Sloup, Morovia, many years ago. 

(2) That the fragment of stone was found some da vs later by two 
peasants who were working in the caverns. 

(3) That he (Dr. \\ ankel) lielieves that the cavern was occupied by 
ui\ e bears as a dwelling place for a long iieriod. 

(4) That no objects of human workmanship, except the single 
chipped stone, were found in the cavern. 

He lielieves that the chipped stone is a fragment of a spearhead, that 
the spear to which it belonged was thrust at the cave Is'iir by a prehis¬ 
toric hunter and caused the wound shown by the skull. He regards 

the skull and implement taken together ns proving that man lived 
synchronously in Moravia with the cave Is-ar. and hunted it. 

I he results of my investigation I may state as follows: I am satis- 
e<l that the piece of bone in question is a portion of the skull of a 

cave hear, and that it shows evidences of a healed wound which may 

have l>een caused originally by a spear thrust. The piece of stone 
appears to me to have been worked by man, though on this point I do 
n t intend to offer an expert opinion. 

wh^T1'.^ Dr' Wankel’s conclusions, 1 feel obliged to bold that 
lishpH *k*e ! ^Ivat Probability that they are correct he hu.s not estab- 

We m'lh y:m *" qUe*tion- Thi" view '<*"*» ^self upon me 
£ca** (1) the stone was not found in the skull. It may never have 

(As thhe'C’ !“'d th° ln)U7 ,mve *»uscd in some other way. 
- 6 8^>eclIllen8 weie ft ca.se, I was unable to determine whether 
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the stone fitted accurately into the pit in the crest of the skull. If it, 

(loos, I should, of course, consider the fact of its being the immediate 

cause of the wound as demonstrated. If it does not lit quite accur¬ 
ately, the probability of its being formerly lodged there is not, how¬ 

ever, greatly weakened, as is in healing new matter would probably 

be deposited in the wound, changing its form, and raising the stone 
from its original position). (2) Dr. Wankel did not find the stone in 
position himself, but it was handed to him, as already stated, by two 

workmen some days after the skull was exhumed. They couid not 

■ 111 «1 vtdl or in the immediate vicinity of 
the same. (See pamphlet, page 64.) It may never have been in the 
cavern. (I he statement should be made, however, that Dr. Wankel 

knew the workmen by name and appears to have had confidence in 
them). Finally (3), the stone does not appear to me to he the broken 

fragment of a spearhead of considerable size, as represented in Plate 
V I accompanying bis narrative. It does not show at the larger end 

the straight, edge displayed by other fragments of the same kind of 
stone which are in the collection. This is not of serious moment, 
however, as the stone may be a complete implement of small size. 

Memoranda. After Mr. True, the judge in the aforesaid case, had 
h tt tlie Exposition, I became interested to know whether the piece of 

Hint would tit the wound in the skull; therefore'obtained the necessary 
authority and opened the case and tried tin* pieeeof Hint in the wound, 
which it tit with great exactness.—T. W. 
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EGYPT, BABYLONIA, AND GREECE. 
By Mre. Sara Y. Stkvevhos. 

i 

The exhibit* in these arclneological field* at the World’s Columbian 

Ex|>osition were of an important character, and marked a derided step 

in the progress of the study of these branches in this country. Most 
of them represented serious scientific work, lining as a general rule 

well classified and displayed, and, in one important instance, the mate¬ 
rial collected was the result of an extensive exploring expedition, the 

first undertaken by American scholars under the auspices of an Ameri¬ 
can university. 

BABYLONI/. 

Babylonian archaeology was principally represented by some of the 

most valuable results of the scientific expedition sent, in 1888, under 

the auspices of the rniversityof Pennsylvania to explore the site of 
ancient Nippur on tin* lower Euphrates. The explorers, under the 

leadership of Dr. #1. P. Peters, were fortunate in recovering a large 
number of fragments, bearing historical inscriptions, in which not 

less than forty five of the ancient kings a re mentioned by name, while 

other valuable data, spanning over 8,500 years of Babylonian history. 

have been collected. Many of those original fragment* bricks, 
stamps, door sockets, stone vases, etc.—were exhibited bv the Babvlo- • • • * • 
man section of the department of nrchieologv and paleontology of the 

l 1111 ay Ivan ia. Most interesting among them were those 
referring to six ancient monarchs whose existence was hitherto unre¬ 

corded, and whose inscriptions were therefore thus placed for the first 
time before the learned public. One of these, Crumush read Alus- 
harshid(fig. 1), by Dr. Hermann V. Hilprecht, professor of Assyriology 

at the University of Pennsylvania, and a member of the exploring 
party, to whom the publication of these texts has been intrusted— 

probably dates back to the earliest period of the Babylonian record. 
He must take his place by the side of Sargon I, and his son, Karum- 
Sin,'at the very dawn of history, and like them, he seems to have been 

a mighty conqueror, as his conquests of Elam and Barassc arc men¬ 
tioned in the texts. Besides this important addition t«> the scant 

now ledge hitherto possessed of this remote period, many new 
facts bearing upon the history of kings already known have been 

wrought to light. Three door sockets bearing inscriptions of Sargon I 
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(3S00 B. (!.), oiir of which gives tlie hitherto unknown name of that 
monarch's father, Itti-Bel, as well as other inscriptions of his and 

of Naram-Sin, may he cited as examples. To the list of monarch# of 
the Isin dynasty has been added one king, Bur-Sin 1 (fig. 2), and 
information of some historical value with regard to the reigns of 
Ur-Ninib and of Ishme-Dagan has been obtained from tablets of their 

reign. Two kings of the Kassite dynasty (B. C. 1440—1140), whose 
names are read Gande and Kadashman-Turgu, have been added. And 
an inscribed stone purchased by the expedition has also yielded a 

new king, Bel-Nadin-Aplu (tig. 3), belonging to the Pashe dynasty 
(1140-1000 B. C). These inscriptions were accompanied by the first 
volume of the published texts (“Old Babylonian Inscriptions, Chiefly 

from Nippur." by Hermann V. Hilprecht, IS93). Many of these texts 

are likely to shed light not only upon many historical and chronological 
problems, but upon the uncertain and disputed reading of many names 
and words. Indeed, it would be difficult to overestimate the value of 

the contribution to science represented by this exhibit. 
To this series, but of a later date (about 700-1400 A. IX), also 

belonged a collection of about 125 to 150 terra cotta bowls, exhumed 
from the ruins of Nippur. They bear inscriptions in black ink run¬ 
ning spirally around the inside of the bowls. Not intre<juently a few 
short lines also appear on the outside. The languages used are Hebrew, 

Mandaic, Syriac, mostlv Arabic (written in Hebrew cha meters). Often 
the inscription is accompanied by cabalistic signs, or the rude picture 

of one or more demons. They were used as charms against evil spirits 
who were supposed to cause hallucinations and sicknesses, and to exer¬ 
cise noxious influences on the occupations of daily life. I hoy were 

often hung on cords in the, houses and placed in the coffins of the dead. 

(C. 700-1400 A. I). Fig. 4.) 
With the series brought from Nippur were displayed a number of 

fine museum pieces, cylinders, contract tablets, gold ornaments, and 

other interesting objects. Among these the large and admirably pre¬ 
served cylinder of Nebuchadnezzar II and a fine alabaster vase ot the 
time of Xerxes, bearing a quadruple inscription in Egyptian, Babylo¬ 

nian, Median, and Persian, are deserving of special mention. 
Another tine specimen of cuneiform writing was exhibited by Mr. 

Dikran G. Kelekian (tig. 5).. 
This was a remarkably preserved alabaster tablet bearing an insi np 

tion in old Assyrian cuneiform of the reign of King Ram man Niiaii 
(B. C. 1325), and giving the name of the monarch's father and gran - 
father. In it the king mentions different campaigns undertaken y 
himself, and ends with the usual imprecations against thedestioyei oi 
defacer of his monument. This is another edition, as it were, o t e 
inscription obtained by George Smith at Kal’ah Sbcrgat, which is P11 
lished in the fourth volume of the British Museum publication (P8, 
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44. 45). The division of the lines is different, however, am I the text 

not only is more perfect hut contains numerous and iiii|N>rtiint vnriunU 

useful in clearing up obscurities. Dr. Morris .Justrow, jr., to whom 

the tablet was submitted by me, has also pointinl out the interesting 

fact that it is dated five days later than the copy in the British Museum. 

It is therefore likely that the king had several copies of bis commemo¬ 

rative tablet prepared for deposit in various places, either in different 

parts of his palace, or in different edifices. 

As George Smith reported having seen other fragments and inscrip 

tions of Kammun-Nintri I at KaFah Shergat, the presence of this little 
monument is easily accounted for. The transliterated text has lieeti 

publishedhyMr. V. Seheil inn recent niimls rof the Itccueildo Travnux, 

XV, 3-4, p. los. And Professor Jules Oppert has lately read a pti|M*r 
upon this tablet before the *• Academic des Inscriptions" (June D and 

August 25, ISM), as the most ancient inscription of an A Syrian 
king, in which he gives a fidl translation of it. 

EGYPT AND OltKKCK. 

The Egyptian section of the museum ofarchn»ology and palaeontology 
of the l niversity of Pennsylvania exhibited collections rcpiv-cuting 

some of the principal results of the explorations eondueted by Mr. \V. 
M. Flinders-Petrie in Egypt during the past ten \ . ai ». 

A portion of the mutcrinl displaced was 

obtained through the Egyptian explora- 
tion fund. This principally consisted of 

fine potsherds of polychrome incised ware 
(figs. 6 and ?) mostly found in the toluene 

of Apollo and Aphrodite at Naucratis 
(Tel-Nebireh), hy means of which mav 

lie traced not only certain interesting 
facts bearing upon the history of cerum- 
i< s. hut the evolution of many decorative 

forms handed down to us by the Greeks. 

Also many objwts, molds for scarabs, amulets, etc., from the factory 

commerce of the Greek colony with the M.-dlter 

rtrPK llnd Whi<h’ ,,ftcr ,K‘i"^ "mnufm-tured at Nam ratis. 
found their way to more or less distant points. 

of |'Zl ’l !.)efe,,neh (1)aPh,m*’ »cUa) were exhibited a series 
mer,cn»l7 lr“," m,1plr,"'"U found "|X"i I he sitoo ft he. -amp of (in ok 

dodecarchv Hi1 "> bis stru^lc against the 
of noi.^L . ‘I se1ve"th c,‘,"ury). And the line painted |*>tsherds 

8 andT!r\ WHre rot',,v,,r,‘<l auionj; the ruins of Daphtw (I**, 
of the Cr l ' '.,p Ht°rv told by thoseof Naucratis.nstothc inlliifiicc 

oerumi ‘ o1 th“ DelU upon the ... of 
*U'm the "*•“«> »-< centuries B. C. The more iuoK.rtau. 

°OL EXpo—02—_ 

l-lWihrnl frntn Nnarmtl* In 
theauMMim of tho I'liivina* »,f ivnn- 
•jrlvniiU 1‘hrynUti 
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portion of tho exhibit, however, was sent directly to the museum of 

the University of Pennsylvania by Mr. Flinders-Petrie, and illustrates 
his discoveries in the Fayfun (1880-90) at Medum (1891) and at 
El-Aniurna (1892). 

From the Fay uni were displayed numerous objects, principally from 

Fio. 7.—NaucratU poUhcrd. In the muwum of the University of Pennsylvania. Oriental design. 

Kahiin. a town which seems to have Iwen abandoned after the twelfth 
dynasty (alwmt B. (\ 2000). Among these are wooden tops, tip-cats, 

spindles, combs, etc.; a series of copper and weak bronze tools and 
some Hint blades found associated with them, all of which are sugges¬ 

tive of the work-a-day life of the people at that remote perod. Soniei 

Fig. 8.—Oaphnaj potsherd. Museum of the University of Pennsylvania. Assyrian sacred 

Seventh century B. C. 

tree. 

fragments of tine diorite vessels, upon which can be detected the tool 
marks of the turning lathe, were of peculiar interest as Illustrative of 
the industrial handling of hard stone in ancient times. And to com¬ 
plete this object lesson there were exhibited with these some remark¬ 
able specimens of tubular drilling in ancient Egypt; three alabaster 
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Fig. 10.—FRAGMENTS OF DIORITE VESSELS, SHOWING TOOL MARKS OF TURNING LATHE.—ALABASTER CORES, SHOWING MARKS 

OF TUBULAR DRILL.—SYENITE VASE, SHOWING MARKS OF TUBULAR DRILL AND ROUGH BASE OF CORE BROKEN OFF AT 

THE BOTTOM. 





Fig. 11.—"CARTONNAGE” AND GREEK BUSINESS LETTER, FROM THE FAMOUS “FIND” OF GREEK PAPYRI. GUROB. PETRIE EXPLORATION, 1889-90. 

MUSEUM OF THE UNIVERSITY OF PENNSYLVANIA. 





Fig. 1?.— KfcADJDf *A OONES&, ^SIVCIC INFLUENCE. GUROB. PETRIE EXPLORA- 

•**. JlON, 1889-90. MUSEUM oY THE* UNIVERSITY OF PENNSYLVANIA. 
1 *%* . ‘ 
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(.0ivs found u( Naueratis upon which the ridges of the tool are plainly 
visible, and a superb example of similar work in the shape of a fine 
vase of syenite found at Ghizeh and now the property of Mr. John 
Struthers, of Philadelphia, in which not only the tool marks of the 
tubular drill are clearly discernible, but at the bottom of which the 
base of the broken core remains rough, as it was knocked out in 
ancient times (tig. 10). 

From lllahun, and of the same date, a series of painted limestone 
fragments from the sepulchral shrine of the Princess Nefer-Atum, 
daughter of Usertesen II, was exhibited to illustrate tin* various parts 
of such a structure, with their decorative details, at one of the best 
periods of Egyptian art. With them was also shown a fine limestone 
statue of a seated man. 

From Gurol), a Greek business letter of the reign of Ptolemy 
Epiphaues (tig. 11), forming part id' the celebrated find of Greek 

Fig. 9.—Uafihusc potohord*. Museum of the UnivemUy of I’etinsylvanla. Airluile form of Harpy. 
Seventh century B. C. 

papyrii discovered by Mr. Flinders Petrie in 1881), and an unopened 
cartonnage, composed of eight thicknesses of inscribed papyrus, were 
interesting specimens. 

Of the same site, hut dating back to the eighteenth and nineteenth 
dynasties, besides a large number of objects in daily use, including a 
series of bronze implements, shown with flint tools found associated 
with them, was exhibited a block of limestone bas-relief, once a part of 
a scene of the adoration of the sun disk by Khu-en-Aten (B. C. 1450) 
in which the disk is depicted, in true Mesopotamian style, as a rosette. 
A fine painted limestone head of a lion (tig. 12), the execution of 
which also betrays Asiatic influence, is likewise strongly suggestive 
of the cosmopolitanism of a period when Babylonian scribes attached 
to the court of this king at El-Ainarna, conducted with Syria and 
Mesopotamia, the extensive correspondence, part of which was recov¬ 
ered in 1887. 

This cosmopolitanism was further illustrated at Chicago by the 
results of Mr. Flinders Petrie's last year’s work (1892) at El-Amarna. 
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Hero, in thi* refuse* heap of the palace of Khu-en-Aten, he found a 

hirge quantity of -Kgcan pottery and glass. The fragments of live 

different types of yEgean vases were exhibited in the collection, 

notably tin* false-necked variety, so typical of this class of vessels 

(tig. 13)? mid a number of fragments of yKgean variegated glass com¬ 

pleted the evidence displayed of tin* close intercourse existing between 

Egypt and tin* Mediterranean peoples at a time preceding the opening 

of Greek history. 

Kio, II—Ty|KK rviin^tnU'tl i*y fniKincnUol .ItRniti |m»tt«*ry fomnl at Tcl-el-Aamrim by Mr. Flinders 
Petrie, 11W2. 

The collection from this site included other objects of great intci- 

est, numerous fragments of columns and capitals, sculptured stone and 

alabaster hearing the names and titles of King Khu-en-Aten and of his 

Queen Nefertiti (tig. 14), or parts of the ever-repeated scene of the 

adoration of the disk, giving an idea of the architecture of the period, 

and a east uf the death mask of the monarch found by the fortunate 

explorer among debris of ushahtis (fig. 16), etc., left in a chamber of 

the palace, probably by the artists who carved his funeral statues, as 
well as an original unfinished bas- 

relief portrait of the living king 

(fig. Iff), are worthy of special 

mention. But one of the most 

interesting features of this impel* 

taut collection was a full series 

illustrating certain branches of 

tin* glass industry in the fifteenth 

century B. C., from the fragments 

of the pottery furnace (tig. 17), with the frit still adhering, lumps 

of all shades of coloring clays and quart/ pebbles which were melted 

and used for silicate, to the rough lumps, the drawn, flattened or 

tubular strips of colored glass and the finished beads and bugles. 

Completing tin* series were 70 molds for easting ornaments and 

amulets exhibited with the small objects themselves that were cast 

from them, many of which could be fitted into them. Some of these 

are inscribed with tin* cartouches of Kings Khu-en-Aten, 1 ut-ankli 

Fio. 17.—Pmgtnont* of pottery furnure reeun- 
ntnieted by Mr. Flindera Petrie. Kl-Anmnwi, 
Petrie exploration, 1*92, Museum of the I’niver- 
nity of Pennsylvania. 



F.g. 14. FRAGMENTS SHOWING FACE, FIGURE, NAMES. AND TITLES OF QUEEN NOFERTITI. EL AMARNA. PETRIE EXPLORATION. 1«92. MUSEUM OF 

THE UNIVERSITY OF PENNSYLANIA. 
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Fig. Id.—CAST OF MASK OF KING KHU-EN-A-TF.N J C4RCA ®3450 B.» C j ORIGINAL IN GHIZEH 

MUSEUM. EL AMARNA. PETRIE EXPLOR^TION’. MUSEUM OF„Tl-itE UNIVERSITY OF 
PENNSYLVANIA. - \ ‘ * »•* * > 
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Fig. 16.—UNFINISHED BAS-RELIEF PORTRAIT OF KING KHU-EN-ATEN. EL AMARNA. PETRIE 

EXPLORATION, 1892. MUSEUM OF THE UNIVERSITY OF PENNSYLVANIA. 
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Fig. 18.—GLASS FACTORY. EL AMARNA. PETRIE EXPLORATION, 1892. MUSEUM OF THE UNIVERSITY OF PENNSYLVANIA. 
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Fig. 19.—SELECTION FROM A NUMEROUS COLLECTION, ILLUSTRATING THE EGYPTIAN PANTHEON. MR. ARMAND DE POTTER. 
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Fig. 20—SELECTION FROM A NUMEROUS COLLECTION OF AMULETS AND JEWELS. AMONG THESE ARE GOLD JEWELS FROM THE GREAT “FIND” OF ROYAL 

MUMMIES AT DEIR-EL-BAHARI. MR. ARMAND DE POTTER. 





Fig. 21.—SERIES OF CLAY AND STONE IDOLS, RANGING FROM THE THIRD MILLENIUM B. C. TO ABOUT THE SIXTH CENTURY B. C., SHOWING ARTISTIC EVOLUTION 

OF THE NATURE-GODDESS. CYPRUS. RICHTER COLLECTION. MUSEUM OF THE UNIVERSITY OF PENNSYLVANIA. 
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Amon, and Ha-s-aa Ka-Rhcpru, and accurately date tho whole series 

(fig* 1^)» 
The extreme interest which has attached to Mr. Petrie's late dis¬ 

coveries and the hearing which they have upon the ethnology of Egypt 

and the history of its early intercourse with the Mediterranean peo¬ 

ples makes these collections of special importance. 

Egypt was further represented by a charming collection of bronze 

and jxircclain glaze statuettes, exhibited by Mr. Armand de Potter, 

illustrating the Egyptian pantheon. Besides exquisite specimens of 

bronze and porcelain-glaze statuettes of gods and goddesses (tig. Pd), 

seveniI of which were possessed of artistic merit, it included a series 

of amulets and jewels of stone, gold, and porcelain glaze (tig. 20), a 

number of scarabad, and some funeral objects, etc,, the whole form¬ 

ing a very representative, if incomplete, series, hearing upon the sub¬ 

ject which it was the purpose of the owner to present to the public. 

The Mediterranean section of the department of archa*ologv of 

the University of Pennsylvania exhibited a collection of Cypriote 

antiquities obtained from the explorer, I)r. Max Ohnefalsch Richter. 

Hagia-Paruskevi is the site from which most of the oldest objects of 

the copper-bronze age were derived, hut the collection included also 

objects from Tamassos, Ida!ion, Amatbos, etc. The hand-made pot¬ 

tery of polished red ware, decollated with incised geometrical designs, 

belongs to the oldest strata, and many of the pieces recovered show 

marked similarity with those found in the oldest strata at IIissarlik 

by Dr. Schliemann. The earliest among these date, according to I)r. 

Richter, from the third and fourth millennium B. C. With the second 

millennium B. (’. true bronze appears in Cyprus, and with it comes a 

gradual modification of the pottery; contact with Egypt, under the 

new empire, begins to appear, and the influence of the so-called 

Mycente culture betrays itself in the introduction of varnished pot¬ 

tery and (about 1300 or 1200 B. C.) of the potter's wheel. These 

various periods were illustrated in the collection by well-chosen speci¬ 

mens of vases, copper and weak bronze, and true bronze weapons and 

implements, which mark the development of Cypriote civilization 

down to the Gneco-Pbomician epoch, when iron was in use. 

A very complete series of whorls, among which many recall the 

types found by Schliemann at llissarlik and Mycenae, formed an inter¬ 

esting part of the collection, which also contained a number of curious 

clay and stone objects. The most important feature was, however, a 

series of clay idols (fig. 21), the oldest of which may go back to the 

third millennium B. C., when, in Cyprus, the nature goddess was 

worshiped in groves, and when, at the dawn of art, she was repre¬ 

sented by a shapeless hoard-like clay fetish showing the faintest trace 

of female attributes, which, in time gradually developed into a crude 

hut distinct female form. This advance was illustrated in the series 
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by a rluv figure with n round, column-liko body surmounted with a 

female head adorned with a necklace, and holding a tympanon, dating 

from about tin* tenth eentury B. C., found in the temenos of Asturte, 

and representing tin* goddess. The series ended with fragments of 

stone representations of Aphrodite and of Artemis, found, respec¬ 
tively. in tin* shrines of these goddesses, and dated about the seventh 

and sixth renturies B. (\ 

A tine series of Ktrusean and other Italian pottery, including some 

excellent specimens of Bueehero ware, was exhibited by Dr. Robert li. 

Lamborn (tig. 22). Among the notable objects in the collection was 

a large bronze ring, of which duplicates have found their way into 

other collections without its use having been satisfactorily explained. 

Dr. 1/iimborn, however, when in Rome, purchased a tine potsherd of 

polychrome painted ware representing a processional scene, in which 

a party of musicians play a part, one of whom holds in his hand this 

object. This interesting fragment was displayed with the specimen, 

to which it lent additional importance. 

With tin* collection was also shown a series of old Roman glass (tig. 

211), in which were included some rare fragments of tin* same manu¬ 

facture as the celebrated Portland vase in the British Museum. 

The collection of 75 Greek portrait panels found in the Fayum in 

Egypt, and exhibited by Mr. Theodor Graf, was one of the most 

important contributions to the department of archaeology. As a 

series the collection is unique, and the facilities which were otiered to 

the student of ancient art by the bringing together of so large a num¬ 

ber of specimens can not tie overestimated. 

Prior to the “finds" of Mr. Petrie at Hawara, and to those of Mr. 

Graf's agents at Rulwivat-Kerke, a locality some 1-1 miles distant from 

the site of Arsinofl (ancient Croeodilopolis), only a few examples had 

found their way into European museums, the largest collection being 

that of the Berlin Museum, composed of 24 Hpeeime ns found at Hawara. 

Moreover, only a few and generally poor examples of ancient easel 

painting had survived. 

1 he discovery of these portrait panels therefore revealed to the 

learned world the various technical methods employed by the ancients 

and added a chapter to the history of ancient art. The portraits aie 

generally painted on thin boards of cedar or sycamore, upon which 

was laid a priming of distemper, then a grounding, lead color for the 

draperies, tlosh color for the face. After this the surface was worked 

sometimes in a pasty state, sometimes free flowing. The broad sui- 

taccs of flesh wen* often laid on in zigzag strokes just joining each 

other, while the drapery was done in flowing way with the brush. 

Both the ecstrum and the brush were used. » il 
I liese details are revealed by an unfinished portrait now in the 

Sout h-Kcnsington Museum, which wils turned and reused (see \\ • M. 



Fig. 22—‘* BUCCHERO NERO” AND OTHER ITALIAN WARE—BRONZE RING AND FRAGMENT OF POLYCHROME PAINTED WARE WITH PROCESSIONAL SCENE. SHOWING 

USE OF THE RING. LAMBORN COLLECTION. 





Fig. 23.—SPECIMENS OF ROMAN GLASS. LAMBORN COLLECTION 







Fio. 24. ENCAUSTIC PORTRAIT, FROM THE ROMAN NEKROPOLIS OF HAWARA (FAYUM), 

A. D. 200. FLINDERS PETRIE EXPLORATION, 1889. MUSEUM OF THE UNIVERSITY OF 
PENNSYLVANIA. , 
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Flinders-Petrie, Ha warn, etc., p. 18). There w every probability that 
this technique originated in Egypt, where the heat of the sun mini¬ 
mized the difficulties of the process. Pliny claims the invention of 
encaustic painting for Polygnotus of Thasos, but to Egypt and Alex¬ 
andria the names of many of the celebrated encaustic painters of 
antiquity may be traced, and wax was used to preserve painting in 
Egypt as early as the eighteenth dynasty. 

Some specimens in the Graf collection arc painted in distemper; in 
others there occurs a blending of the two processes, used with very 
good effect. 

The oldest portrait in the series bears a Phomician inscription Baal 
Adar—upon its back, which has been pronounced by Professor Euting, 
of Strasbourg, upon paheogmph'ieal grounds, to be of the fourth cen¬ 
tury B. (\ As a rule they seem to date from about the beginning of 
the Christian era, most of them are of t he second century after Christ, 
although according to Mr. Flinders-Petrie some may be as late as the 
reign of Constantine (337 A. l>.). None are likely to be later than the 
edict of Theodosius, A. 1). 391. In the oldest one of these, portraits 
the Egyptian influence is especially st rong. The eyelids and eyebrows 
are heavily marked and the defunct is represented wearing the con- 
vential lock of youth. In some of the best examples, in which the 
Greek artistic sense is strongest, the eyes are treated naturally and 
among them are works <»f such artistic merit as to have excited the 
unqualified admiration of some of our best modern art ists. But these 
portraits, besides throwing light upon the history of art, have also an 
ethnographic importance. They forcibly bring before us the fact that 
Hellenized Egypt was not confined to Alexandria and the Greek sett le¬ 
ment in the Delta, and that in the Fay uni and other parts of Egypt 
there lived Greeks of rank and wealth who had so far become Egyp- 
tianized as to adopt the funeral usages of the inhabitants of the Nile 
Valley, and who. with a certain percentage of Semitic stock, formed a 
mixed population, the different elements which are clearly represented 
in the collection. 

The custom of placing the portrait of the deceased over the face of 
his mummified remains was a modification by the Greeks of the Egyp¬ 
tian mummifonn coffins, on which the human head was always repro¬ 
duced, though it might be in a conventional manner. Mr. Flinders- 
Petrie found some at Hawara inserted in a cartonnage case, and held 
in place by a thickly gilt frame. One of these of Homan times (A. D. 
2(X>), formed a part of the collection from that site exhibited by the 
Museum of the University of Pennsylvania (fig. 24). 

The other manner of setting these portrait frames was illustrated 
by No. 94 of the Graf collection, in which the mummified remains are 
swathed in skillfully crossed bands of linen forming accurate squares, 
after the manner in which the Egyptians were wont to arrange the 
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mummified remains of their sacred animals or birds. Here the panel 

fastened by mere strips of linen which are hold in place hy the 
application of asphalt mu or resinous glue. 

I >r. (too rtf Kbcrs, \s ho has carefully studied the Graf collection, has 

made the suggestion that these portraits were probably painted during 

the lifetime of the individual, beintf originally used as a wall decora¬ 

tion. Easel painting was known to the Alexandrian artists; and Hey- 

demann has pointed out that the Kpieureans were in the habit of pur- 

chasintf tabula*, or picture tablets, of their master (Cic., Do Fin., 

No. 1). and Christians, of Jesus Christ and of the Apostles, Peter and 

Paul (Kuseb., HCt. Eec., VII, 18). As some of these portraits show 

traces of stucco and of nails, the probability seems a strong one that 

these were detached from the wall in which they had been inserted. 
•r 

But Dr. Kbers has very properly pointed out that a large number of 

them show no such traces, and arc, moreover, of very inferior work¬ 

manship, and that they may, therefore, he regarded as crude copies 

of portraits painted in the lifetime of the deceased made especially for 

funeral purposes. The observation made by Dr. Kbers that these 

portraits represent men and women between the ages of twenty and 

sixty, the latter being of rare occurrence, suggests the fact that the 

same remark applies to the “ ka " statues of the Egyptians, which only 

represent the. dead in all the vigor of life and never in the decrepitude 

of old age. Behind this custom which in later times was no doubt 

conventionally observed without any very exact knowledge of its 

primitive intention it is difficult not to remember the idea which 

originally gave rise to the placing of the portrait statue in the grave, 

i. c., the necessity existing in the Egyptian mind for supplying the 

dead with a false body for the **ka*' to dwell in and the desire, natu¬ 

ral under the circumstances, to make that artificial body not only in 

the exact semblance of the defunct, but in his semblance when in the 

full possession of his strength, as this would insure him the continu¬ 

ance of this condition. 

It seems probable that those foreigners who adopted the Egyptian 

burial customs may have been more or less imbued with the idea that 

gave them rise, and consciously or unconsciously carried them out in 

this detail. _■ JV 

Die very unequal merit of the paintings is strongly suggestive of 

the idea that the finest among them are the work of the artists of the 

large cities, possibly of Alexandria. The necropolis of Kerke where 

they were found was obviously held in special veneration by the 

people, not only of the neighborhood, but also of distant towns. The 

number ot men and women of rank wearing the purple and othei 

evidences of high lineage shows that we are in the presence of the 

g'.csit in the land, and reminds us that Arsinoe was an important city 

in (ineco-Roman times, although, as pointed out by Dr. Ebcrs, many 
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Fig. 25.—PORTRAIT BUST, ETC., FROM ROMAN MUMMY, FOUND IN THE GREAT OASIS OF 

THE LIBYAN DESERT AT EL KHARGEH —USED THERE AS THE PORTRAIT PANELS 

WERE USED BY THE GR/CCO-ROMAN INHABITANTS OF THE FAYUM. GRAF COLLECTION. 
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horn there, luit living in Alexandria or Memphis, may have had their 

remains sent home for burial. 

The collection also includes some curious portrait busts (tig. 25), 

which at El Khargeh in the great oasis of the Lybian Insert, replaced 

the portrait jmnels upon the mummies. Some forty or more have 

recently been found, and Professor Gooth, of Munich, after analysis, 

has declared them to be mode of a sedimentary day, artificially mixed 

with sand, or of a natural form of impure gypsum unusually rich in 

clay. They arc painted; the eyes, of tale, are inserted according to 

ancient Egyptian custom, and although the men whose etligios they 

are were obviously Greeks or Romans, the little funeral Osirian scene 

depicted at the back shows them to have adopted the Egyptian cus¬ 

toms and mode of thought concerning death. The busts were attached 

to the upper part of the mummy. These tell the same story as the 

Faym paintings with regard to the commingling of races in Egypt. 

Although those exhibited show men of an Aryan cast of features, 

others have been found representing pure Semites or Egyptian half- 

breeds. The great temple in the oasis was built by Darius I, and the 

Persians made a deep impression upon its population. I’nder the 

Lagida* it became strongly Helleriizcd, and in Roman times garrisons 

protected its commercial stations. 

It is worthy of remark that the more important ardneological collec¬ 

tions representing the great civilizations of the Old World displayed at 

the World’s Columbian Exposition were especially rich in material 

elucidating certain questions relating to the intercourse of the Mediter¬ 

ranean peoples, at. different epochs, with other nations of tin* ancient 

world; indeed, with the exception of the Babylonian collection first 

mentioned, all the important material exhibited may he said to have 

had a bearing upon the subject. Another interesting exhibit consist¬ 

ing of a small series of Buddhistic sculptures exhumed from theanciciit 

ruins of Lani-Ghat, and at Takt-i-Bagh in the Peshawar district 

(northern frontier of India), showing undoubted Greek influence, was 

displayed by Mr. G. II. Thomson. In these, the attitudes of th«• 

figures, the treatment of the hair and the drapery, etc., show that, 
although the subjects are distinctly Buddhistic, and the types repre¬ 
sented are decidedly oriental, the artists who carved them were 
influenced by Greek models and impressed with Greek methods. 

There has been much discussion as to the date of the Gneeo- 
Ruddhistic sculptures of the Peshawar district. Among those exhibited 

at Chicago there is one, however, that seems to have been the work <>t 

an artist influenced by the school of art which inspired tin'statue < t 

Demosthenes at Athens, and this, according to the owner, would tend 

to fix upon the time following the conquest of India by Alexi.ndct 

the probable date of the strongest Greek influence over Hindu iii. 

The general tendency of science, however, is in the direction ot a uiou 
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recent date, and it is the opinion of the well-known Scotch lndianist, 

I)r. James Burgess, director-general of the arelneological survey of 

India um recently expressed to myself that such sculptures must be 

assigned to the beginning of the Christian era, and are probably due 

to the influence of the Sassani&n Empire. 

Greek archaeology was worthily represented by a tine collection of 

casts, exhibited by the Greek Government and illustrating the best 

results of the explorations conducted in Greece in the last few years. 

The archaic period was represented in the series by casts of the 

finest early sculptures recovered upon tho sites of Argos, Lycosura, 

Kpidaurus, Athens, Melos, Delos, etc., beginning with the famous 

lion group over tin* gates of the citadel of Myeeme. 

Following these early productions, statues, and reliefs of the fifth 

and fourth centuries B. ( . illustrated the development and history of 

Greek art with such fine examples as the splendid group of Demeter, 

Persephone, and Tiiptolemos, found at Kleusis, a slab of the frieze of 

the Parthenon, the superb head found bv Dr. Waldstein in the Ileraion 

of Argos, and specimens of the schools of Phidias, Scopus, and 

Praxiteles. 
The seri«*s was completed by a number of sculptures of the Hellen¬ 

istic and Homan age, such as the eollossal Themis found at Hhammus, 

and other equally important works of artists of the latter period of 

Gneco-Roman art. 
The presence of such a collection in the department of anthropology 

formed in itself an important step in the history of museum methods. 

Greek art has, unt il comparatively recently, been studied apart from 

all others; and purely from the artistic standpoint. Here, however, 

surrounded by man's naive and efforts to carry out crude conceptions 

by means of primitive technical devices and exhibited in its piocess 

from the crude, xoanon-liko statue of Artemis to the Hermes o 

Praxiteles, it took its place in the history of man’s evolution andstoo 

as the culminating point of his artistic genius. 



NOTES ON ESKIMO TRADITIONS. 

Bv Harlan I. Smith. 
m 

Most of the households in the Eskimo village, bolontfintf to the 
World s Columbian Exposition, were from localities under missionary 
influences. Two families, however, were from Nachvak, farther north 
than the others, and at some distance from Kama, the most northern 
mission. From ('onieossuck, the head of one of these households, 
through the medium of (ieor^ie Deer, a bright Eskimo from ltigou- 
lette. were obtained the two tales which follow; the narrator reciting 
a few words at a time, and pausing until these were interpreted and 
written out.* 

i. olOngwa. b 

In the old times. Sedna* came up to the surface of the water, and 
while there was seen by an old heathen'* woman named Olungwa, who 

1 The Eskimo story teller, of which clam there is usually a representative in each 

village, is oblige*! to narrate the stories correctly, as it is considered a part of the 

iluty of the audience to correct his inaccuracies. 

bThis story seemed to lx* made up of several short parts, some of which are appar¬ 

ently incomplete and show hut little relation to each other. Collected Octol>er 2, 

1893. Olfingwa, as the writer understands, was a medicine woman, {terhaps an 

angakok, or possibly a pi vdlerortok, “annul or delirious j>erHon,” able to foretell 

events, unfold the thoughts of others, and “even giftisl with a faculty of walking 

upon the water, Ivsides the highest jierfection in divining, but was at the same time 

greatly feared.” (Rink’s Tales and Traditions of the Hskimo, p. 56.) 

c“Sedna’’ has l>een suljstituted in each case for the following words of the inter¬ 

preter, ‘ thfe woman whose lingers had l>een cut off,” as it is supposed that the 

phrase refers to her. Their Supreme Being is a woman whose name is Sedna.” 

(Boas, “Central Eskimo,” 6th An. Rep. Bur. Ethnology, p. 683.) 

hen telling of Sedmi, Conieomuck and his wife would clutch the top of the table, 

from the side, then letting go the right hand would draw it edgewise over the lingers 

°f the left, or she would hold lioth hands while he struck them with the edge of his, 

thus representing the cutting off of Sedtia's lingers, the story of which also is related 
in Boas’* “Central Eskimo.” 

‘Heathen” was used almost invariably by the Christianized Eskimo at the vil¬ 

lage to designate those from the north of labrador, or even their own ancestors pre¬ 

vious to thdr conversion by the Moravian missionaries. In this instance, however, 

t was probably used by the interpreter to signify medicine or angakok, ami in foot¬ 

note "of this tale the reference to “angakok” must be understood in this connection. 

347 
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had been loft on an island, with two or throe children, by a party of 
heathen, while on their way to visit other heathen. 

Olungwa wanted Sedan to go below the water again, and so went 
walking out to her upon tin* water and combed her hair.'1 

After Olungwa contlied her hair, she returned to the bottom. 
There was a party of heathen men talking about something in a 

dark house, where there was no light. In the winter one of these men 
went out to the island bemuse Olungwa was there. One day Olungwa 
left the man and walked on the water to her home, where her husband 
gave her his leader dog. She then went back to the island in the night, 
ami, going to the door of the house, asked the man she had left on the 

island the day before what they had to eat. 
In the winter she went home. There an old heathenb man (anga- 

kok i) was talking with another heathenb man about her. lie would not 
Indievo her to be a heathen.'* She was listening to them, but they did 
not know it. Ho said: 1 low is it she cun not melt solder,1 * as I can do, 
if she is a heathen.”b \VI\ile In* was talking she came in through the 
door. Then she went out and took a handful of sod or turf, and going 
in again held it tint in tier hand. Sho said to the man who did not 
Indieve she could melt solder, Here is some turf.” She smacked her 
other hand on top of it several times while they looked at her. bhe 
said, “ Turf now,” and the last time she smacked her hand on the turt 
it melted, and running between her lingers foil on the floor as shining 
solder. The man who did not believe became ashamed, and next day 
went and “ hung”* himself, because be was wrong and Olungwa could 

do what he could not. ___ 

•It is supposed tliat Sedna’s hair was infested with vermin, that ifltt ' 

all this vermin turned to seals and her hair to Haunting seaweed, ant a 

done by Olftngwa as an atonement. . .. . thp v;i. 
'’“Heathen” was used almost invariably by the Christianizec im nrt». 

lage to designate those from the north of labrador, or eved their ow n a,ue" 

vioufl to their conversion by the Moravian missionaries. In this in*tanu’ , ^ 

it was probably used by the interpreter to signify medicine or anga o , ftl . 

note 4 of this tale the reference to “angakok must be understood in n-t 1 ,, ^ 

e It was impossible to determine the exact significance of the w or 0 » 

used by the interpreter. . . .0f the 
4 The following explanatory sentence inserted by Conieossuck at t 1,SP 

story suggests either that he did not believe in the angakok oi that h ui_ ^ really 

some of the impositions used by them to impress the credulous. * 1 11 ,, 

melt solder. He stole it from ttie whites and made others believt he ,1H . _ been 
•The words of the Kskimo interpreter, and later of the informer, jay o ^ 

remodeled and arranged to complete the sense; however, those ini u u Hhould 
tation marks are exactly retained. In many cases where more specific uon ‘ ^ not 

besubstituted the lack of familiarity with the exact sense of the wor sus 

permit a change. 
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n. the UIRL WHO MARRIED THE JAW HONK OF A WHALE, AND THE 

ONE WHO MARRIED THE WIND HONE OF AN EAGLE." 

There was once a number of young girls who took for their hus¬ 
bands anything that they could get, even such things as stones and 
hones of dead animals or people. 

A girl once took a stone for her husband, and because she did this 
she was turned into a stone.'1 

Another took a whale's jaw bone for her husband/and then the jaw 
hone turned,l into a living whale, which carried her oil’ into the water, 
and to an island/ After they got to the island the whale turned into 
a man;11 and they lived there as man and wife. Then the father and 
mother' of the girl set out in a boat to get her. Her husband, fearing 
she might try to get away, tied one end of a line, such as was used in 
fishing, around her, and fastened the end of it to a stake used in 
stretching skins. This stake was driven into the ground inside the 
tent, so that she could go out and around as far as the line would let 
her go. . 

When the girl’s father and mother came to get her, she was out of 
the tent, and her husband was inside; so he could not see her. She 
kept the line as tight as usual, and, untying it from herself, tied it to a 
stake, so that it would lie kept tight. She then got into the boat, and 
went off with her father and mother. Her husband thought she was 
there, because the line was tight. At last he pulled on the line to bring 
her in, but it did not move. Then he pulled harder; the stake came 
up. and he pulled in the line, and saw the stake at the end of it. He 
then went out to look for her. and saw that she was gone. So he turned 
into a whale/ and went after the boat as it was going off. 

W hen he began to catch up to the boat in which was his wife, with 
her father and mother, they threw out her boots. Coming to these lie. 

• This story in sutwtanoe was also known in Greenland and is recorded a* “A Tale 

about Two Girl*." Rink, 8th Tale, p. 12B, as constructed from two manuscripts, one 

from Labrador and the other written down in Greenland prior to 1828. 

bTbe girl that took the stone for a husband is not included in the story recorded 
by Rink. 

In “A Tale about Two Girls," the girls were playing with the bones of the whale 

and eagle, and did not take the hones for their husbands, hut took the living whale 

and eagle that came when each said she would have such a one for her husband. 

'There is no transformation of bones to animals or animals to men, and vice versa, 

m the tale recorded by Rink, but the real animals appear at such times, except in 

the one instance where the whale turns into a piece of whalebone. 

rln “A Tale about Two Girls," the whale takes the girl to the bottom of the sea, 

after making her eyes and ears impenetrable. There she had to pick parasitic crusta¬ 
ceans off his body when he was at home. 

rIn the tale recorded by Rink, the brothers go for her, not the parents. They try 

three times before succeeding in building a boat sufficiently swift for the task of rescu¬ 

ing her from the whale. The one which they use rivals the sea birds in swiftness. 
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stopp'd to fight* thorn, and stayed a long time until the boat had left 

him a long ways behind. Then he left the boots, and started after the 

boat. As he again neared it, they threw out her breeches and he 

stopped to light* with the breeches until the boat had left him far 

behind, lie then gave chase again, and as he caught up with it, they 

threw’ out hereout (atigl). This was the last thing she had to throw 

out. and they got to the land while ho was lighting with the coat. At 

last he left it, and went on after her. Hut as soon as they had reached 

the shore, they had left the boat and gone inland. The whale reached 

the boat at last, and broke it up. As he did this, his head turned to 

bone, and he tried to go on shore after his wife, but he could not get 

beyond the beach, although he rushed against it many times. At last 

when he found he could not go after her any farther, he turned into 

the bones of a whale's head.1’ 

Another girl took the wing bonoe of an eagle for her husband. The 

bone turned into an eagle,1, and carried her to a shelf of rock on the 

face of a cliff, from which she could not get away. Then he used to 

go and get rabbits4 and birds, w hich ho took there for her to eat. The 

girl could not live there, as she could not got away, but had to sit still 

on the. small shelf of rock. She could not get up if she wanted to. 

So every time the eagle went away after birds and rabbits, she would 

take tin* bonesr of the birds and rabbits that ho had brought to her 

and braid them into a rope. One day he wont and got a young doerd 

to take to her. While lie was away she made the hone string long 

enough to reach to the base of the clilT,1 caught a stone with it, 

and hauled it up. In making the hone string, she had worn off the 

ends of her lingers, so that the finger bones stuck out, being bare of 

flesh. Sin* then went down on the string, and went home to her friends. 

When the eagle came back, and found her gone, he went to her tent 

at home and stayed near it, to try to catch her out of doors, and take 

her hack. But before she went out, one of the men killed the eagle 

“The-exact meaning of “tight” in this connection is rather obscure, but the inter¬ 

preter conM give nothing more definite. . 3 1 
The custom «»f throwing out garments to attract the attention and delay pursuing 

animals is not uncommonly met with in English and Herman stories. Different gar- 

meutH are mentioned in “ A Tale about Two Girls,” hilt the difference in the simple 

enumeration of a series of garments seems of slight importance in this connection. 

b Then* is no transformation of bones to animals or animals to men, and vice versa, 

in the tale recorded by Rink, but the real animals appear at such times, except m 

the one instance where the whole turns into a piece of w halebone. 

‘ At this js>int the narrator touched his upper arm. 

’Only birds are mentioned in “ A Tale about Two Girls.” ^ 
In “ A Tale about Two Girts,” the more appropriate word “sinews is use 

instead of “Ixmes.” This difference, however, may be due to difficulties in inter 
preting. 

In A Pale about Two Girls,” a kayaker, whom she saw out at sea one d&)> 

sends a boat to her at the bottom of the cliff. 
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with u hone arrow. When ho killed the eagle, it turned into the same 
wing hone that the girl had taken for a husband. 

III. INITIATION OF THE ANGAKOK/ 

The following information was obtained from Peter Polisher, the 
oldest Eskimo in the village, and familiar with English. He claimed 
to be of full blood, coming from kigoulotteon Hamilton Inlet. A tirm 

believer in the Moravian teachings and an ardent reader of his Bible, 

printed in Eskimo dialect, he could not understand why anyone should 
be desirous of obtaining untrue stories, or descriptions of heathen cere¬ 
monies and beliefs; but being assured that the object was comparison 
with the tales and beliefs of other people, and thinking that it would 

be well to explain how his people had formerly lived, so that the 

advantages of his present faith might be made more apparent, he tried 
to give as much information as possible. 

hen the Eskimo desired to make an angakok, he said, they would 
take a man and double him up with his knees to his chin, tie him with 
seal lines as if about to kill him, and place him on the floorb in the 

center of the house. After this, they put out the lights, and sang a 
heathen song.® 

After this the man would groan. As he groaned “the old fellow'” 
would untie him. I he seal lines used in tying him would “whip” 

around the house as they came undone and fell off from him, being 
untied and thrown back by a spirit.d 

After this ceremony of becoming untied by the spirit, he was the 
‘‘head one.” B 

Taxiing the. water.—After this, each one would give him a drink of 
water out of a seal-skin cup made for that special occasion/ This 
diink he declared good or bad as it was given him by various persons. 

Sometimes he would aflirm the drink to tastegood atone time, and had 
at another, even w hen it was from the same cup of water. 

rir< eating, 1 hen they would light the stone lamps and sing a song 

<t Wgnify a spirit or an angakok, Peter used tfie wo nix “old one,” “old fellow/' 
rk one. “bad one,” “priest,” “devil/* or “ghost/* I n these words, as in most 

oHhe material obtained from Peter, it is not difficult to detect missionary influences. 

eter doubled himself up, to show the position, and produced a piece of seal line, 
>ueh as was used in the tying. 

^Meaning a non-Christian, or ancient song. 

Peter suggested that, although the people believed this, perhaps some of the 

nem h of the man untied him, or even sleight of hand might have been resorted to 

y^thoxe officiating in the ceremony. 

*Medicine-man or angakok. 

j P°®ible that this may have been done at various times as well as directly 

owing this ceremony. The exact sequence and connection of the various cere- 

»>rues, in which the angakok (uirticiliated after bit initiation, are not well under¬ 

wood by the author. 
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in which all would join. While they <lid this, the angakok would “act 
wild," and “cat the lire" from the wicks and lamps. In this way ho 

would put out all the lights. 
Katina tin Hrrr of the Anaakok. When a man was “made” an 

• • •* ^ 

anmikok, the “old fellow" would come to him with a knife like a 
cheese-cutter's knife, and trv to kill him. The angakok would try to 

elude him. If the “old fellow" killed him, he cut out his liver and ate 
it. Both the “old fellow" and the angakok possessed the power to 
“ir0 right through" the, side or roof of the house where there was no 

door or other opening, so that the chase was a lively one. The angakok 
often escaped, hut sometimes he was caught, and the “old fellow 

f ousted on his liver. 
Teaching* of the Angakok, The angakok was supposed to tell the 

jxMiple what they should do, and they sometimes met to ask him.R 
On such occasions all would go into one house; as soon as they were 

all in, the lights would lie put out. When all was dark inside the 
house, they all sang heathen songs “on the old follows side. Ihen 
the angakok “would make all kindsof noise." While this went on the 

people asked him what they should do. Then he would call on one of 
the “had ones to toll him," and then lie would tell the people what the 

“ hlack one" told him to toll them. 
Sometimes he would tell the married men that they should change 

wives for a time.* 
Sometimes when there was only one or two of his friends near, the 

angakok would “have fun." lie would box, wrestle, and talk with 

them. 
I)'ht regulation by the Angakok*—The angakok ordered that when a 

neal was killed, the men eat certain portions and the women certain 
other portions. The fore legs0 “had to he" eaten by the men only, 
and the lower part had'1 to he eaten by the women only. I he men 
had to eat the “ hind legs," and the men and hoys the head. I he heart 
belonged to the women, and the men were to have none ol it. If the 
men ate any of the heart, and then ate any plant, berries, or fruit, 

they would be poisoned and die. 
They were also told that after eating a fish or a seal they must no 

eat any fruit or plant, and that if they did, it would poison them, lheie 
wore both hlack and red berries, and they were commanded that t e 
men only should (‘at the red berries, and that the black berries weie 

only for the women. _ 

“ Peter Haul, “ .Just as we now learn what to do from the Bible.” 
b In Boas’* “Central Eskimo,” p. 593, among the commands issued by the anga 0 ^ 

as to the manner of atonement, in mentioned an ** exchange of wives between 

men.” Peter said, “That is not the way now.” 

cPeter touched bin forearm. 

4 Peter touched bin upper arm. 
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When ji “lot of men'* go limiting walrus, the game is divided umori^ 

their households. -The first ono to spear the walrus has one of his 

“ivories.*’ the second gets the other, and each one that spears it gets a 

special piece of the meat, but all that go hunting got a part. When 

a man gets an “ ivory," he uses it to make a “good dart" or harpoon.* 

The “heathen" Eskimo have one name, while those who have 

become Christianized, or who have been long in contact with Euro¬ 

pean influence, have two or more. That Peter was correct in this, so 

far as the individuals at the village were concerned, was apparent on 

studying their names. One little fellow born at the exposition was 

named Christopher Columbus William Polisher. 

The influence of mission teachings on the names is very great, many 

from the Bible being used, as in the name of one of Peter’s household: 

Mary Magdalene Polisher. 

According to Georgia Deer, at Kigoulette, seal-skin clothes are no 

longer in use, the people dressing in garments of tin* ordinary civil¬ 

ized pattern, made of cloth bought from the Hudson Bay Company. 

I he men, however, Imvo their hair seal-skin coats and breeches, which 

they use only when Ashing in bad weather. 

In regard to methods of bunt ing and fishing, Georgia said that when 

a seal is caught, the skin is cut around the laxly, and pulled otr at each 

end without splitting it. Then they cut around the skin, until a long 

line is produced. When a man goes to bunt seal at holes in the ice, bis 

wife accompanies him, to bold the line that is attached to bis spear. 

They cut a notch in the ice, and, taking a lw>ne lever which has been 

sharpened at one end, she holds it vertically and so that the sharp end 

hs pressed hard down into this notch. The line then lading fastened to 

the bone, close to the ice, is easily held by her, even when a very 

large seal is speared. Perhaps it was from tin* Europeans of the t rading 

posts that the Eskimo children learned to plav with dolls; at any rate, 

Georgie's babies took as much comfort with their rag dolls as could 

any child with one of the most exquisite manufacture. 

Georgie had heard of various tribes living inland on this side of hi* 

home. One of these tribes, the “ Nasal pee" or “Nasquapeo’* Indi¬ 

ans, live in what he culled the Mingan country. They wear a long 

snowshoe, while the Indians near bis home at Kigoulette wear round 

snowshoes. They live by bunting deer, for which they use little 

hunting dogs. These people are very particular that their dogs do 

not eat certain parts of the bones of the deer and other animals. They 

believe that it the dog eats such parts of the bones or certain parts of 

the meat, they would have bad luck. When they kill any otter, they 

•Several of the Eskimo drew pictures of harpoons, etc., but none of these exhibited 

Hindi artistic skill. However, a specimen of penmanship (No. 350) was secured from 

one of Peter’s household, which, considering advantages and environment*, was sur¬ 
prisingly good. 

col kxpo—02-23 
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hang the up to a tree for good luck. They believe a partridge 
must be picked while warm and hung to the belt by the wing as soon 
as killed, or they would be unlucky. 

(>n killing a porcupine, they tie a string to one fore and one hind 

foot, and so carry it home on their back. As soon as they get home, 

the women sharpen a stick and put it through up to the nose, then 
they blow up the animal with wind, singe the hair otf, and hang him 

up over the lire so that he will turn round and round until cooked. 

Then, for good luck, they bang up a “green brush" in the same way 
and leave it until all the “green things" are burned off by the tire. 



A COLLECTION OF PICTURES AND OTHER OBJECTS ILLUSTRATING THE 
MANNERS, CUSTOMS, AND CONDITIONS OF THE PEOPLE OF THE LVI’IN- 
AMERICAN REPUBLICS. 

(Kxlilliltur, Burrau of Iho American Hcpubllcs. WaablnKton, I>. c.) 

By Thomas Wilson, Judge. 

The Bureau of the American Republics is an institution maintained 
at Washington by the nineteen independent nations of the American 
continents “for the prompt dissemination of commercial informa¬ 

tion." It was established upon the recommendation of the Inter¬ 

national American Conference for the purpose of making known to 

the world, and particularly to the people of the United States, the 
resources, industries, progress, and commercial advantages of the 

republics of Mexico and Central and South America. Its headquarters 
are at \\ ashington, l). C., and its originator and first director was Mr. 

William E. Curtis, lie organized the present exhibit under the aus¬ 
pices of the Department of State. It is located in the eastern gallery 

of the l nited States Government Building and consists of 1,403 entries 

of maps, charts, sketches, photographs, and pictures illustrating the 

various industries of these countries, together with s72 samples of 

commercial objects made, used, or required in some of them. A great 
obstacle to the extension of the export trade of the United States with 

Mexico, Central and South America, and the West Indies, is the 
inability of our merchants and manufacturers to provide the classes 
of goods required for their markets. The manufacturers of Europe 

have become familiar with the peculiarities of a trude that has never 

been cultivated by the manufacturers of the United States, who have 
been absorbed by the demands of a domestic market. The exhibit of 
the Bureau of the American Republics furnishes those who desire to 

attempt to exploit this new field with the necessary information as to 

the requirements of consumers in these countries, and it is believed that 
the collection is complete enough to be of great benefit. Information 

was obtained from various consuls of the United States. Competent 
agents were sent to the chief ports of South America, visiting the 

principal points of distribution and collecting samples, in piece and 
package, of articles just as they arrive from Europe, and as they were 
prepared for sale and apportionment. By this means, for the first 

tune merchants and manufacturers of the United States have now an 
opportunity to see the kinds of goods, the make, the finish, the pack¬ 
age* and manner of packing, tho size and weight of the same suitable 
oi inland, wagon, and mule carriage; and in this way they will be 

instructed in the wants of the special country to be supplied. 
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HISTORICAL AND EDUCATIONAL REPORT ON PSYCHOLOGY. 

By Prof. .1. Makk Baldwin. 

An international exhibition, as far as scientific progress may enter 

into it and show itself advantageously, should have without doubt 

the two main aspects—“historical” and “educational.” For science 
becomes conscious of itself only in the light of a due appreciation of 

its historic al development, and the community or nation really becomes 
conscious of it, in a way to utilize it intelligently, only as it becomes 
a part of national education. 

I shall accordingly endeavor to present the subject of psychology 

under these two aspects, having refeience mainly to the exhibits at the 

Columbian Exposition, but feeling at liberty to supplant them by 

verbal treatment in a topic which is not material enough to be 
adequately represented by material apparatus. I am glad to avail 
myself also in what follows of quotations from authors whose opinions 

are authoritative and whose views will thus themselves tend to make 
this paper truly representative. 

I. Historical. 

Modern psychology has had its principal development in Great 

Britain, German}', and France. Germany has undoubtedly bad great¬ 
est influence in this movement considered in all its branches. The two 

- 

roam currents of development designated previous to the rise of the 

new so-called “scientific" psychology, as respectively “speculative” 
and “empirical,' had their initial impulse, as well as their fruitful pur¬ 
suit, respectively in Germany and Great Hritain. German psychology 
down to the rise of the Herbartian movement was a chapter of deduc¬ 

tions from speculative principles; English psychology was a detailed 
analysis of the experiences of the individual consciousness. Kant, 

ichte, and Hegel may sufficiently represent the succession in (iermany; 
'lames Mill, John Stuart Mill, H time, Reid, and Rain that in Great 
Britain. 

The work of Herhartand his school tended to bring a more empirical 
treatment into German thought, and its significance was twofold. It 

excited opposition to the speculative method, and it prepared the Ger- 
man> for the results of English analysis. It is further a legitimate 
supposition that the spirit of experimental inquiry which has swept 
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over (iermany in this century was nmd© more easily assimilable by 
workers in this department, also by the patient and extraordinary 

attempt of Herlmirt to construct a “mechanic” and “static” of mind 
in his “ Psychologic als Wissenschaft,” (1824). 

To German thinkers also belongs the credit which is due to origina¬ 

tors of all new movements which show their vitality by growth and 
reproduction, in that the experimental treatment of the mind was first 
advocated and initiated in Germany. But of this I write more fully 
lielow. 

The contribution of France to psychology has been decidedly of less 
importance; yet the work of these writers has also illustrated a fruit- 

fid and productive movement. It lias been from the side of medicine 
that French work has influenced current widespread conceptions of 
consciousness. Mental pathology and the lessons of it for the theory 

of the mind have eome possibly most of all from France, or, at any 
rate, not to disparage the admirable recent work of English and Ger¬ 

man investigutors, the tendency, so to speak, of the French treatment 
of consciousness has Iwen to approach mental operations from the 

abnormal side. 
In America the intlueneos which have tended to control psycholog¬ 

ical opinion have been mainly theological on one side and educational 
on the other. The absence of great native systems of speculative 

thought has prevented at once the rationalistic invasions into theology 
which characterized the German development and the attempts at 
psychological interpretation which furnished a supposed basis of fact 
to their idealistic systems. In Germany various “philosophies of 

nature** sought to find even in objective science support for theoret¬ 
ical world dialectic, and psychology fared even worse, since it is par 
excellence the theater for the exploitation of universal hypotheses. 

But in America men did not speculate much; and those who did were 
theologians. So, naturally, the psychologists were thcologists also. 
Jonathan Edwards had a doctrine of the agent because free will was 

a question of theology. 
The educational influence was auxiliary merely to the theological. 

1 he absence of large universities with chairs for research; the nature 
of the educational foundations which did exist, under denomination 
control; the aim of education as conceived in the centers where the. 
necessity for supplying growing towns with pastors was urgent; the 
wholesome fact for our civilization that the Puritans had traditions in 
tavor of the school and the religious school—all these things made it 
only necessary that books sound in their theological hearings, 01 
aflording homiletic lessons in living, should he written in a topi< 
such central importance. Even the term “ psychology ” is only now 
getting domesticated; mental” and “moral'* philosophy were the 

titles of courses of instruction on the soul. 
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The typo of philosophy which these conditions encouraged was, it 

may easily In* imagined, realistic; and it is probably for the reasons 

which I have indicated that the Scottish natural realism was the Ameri¬ 

can type of thought, and is now, except in the great university 

centers where systematic philosophy has become an end in itself, apart 

from its duty to theology and education. As far as psychology is 

concerned, this realistic tendency was a great good. It led to a magnifi¬ 

cation of mental reality, to a reverence for the “ utterances of con¬ 

sciousness/' to a realistic interpretation of the “immediate knowledge 

of self," to the firm settling of the great “ intuitions/'pause, time, 

space, God; and in as far as this led to the direct examination of con¬ 

sciousness and to the testing of philosophical claims by consciousness, 

it prepared the way for a better and a broader method. This tendency 

is marked even in the more influential works in theology. Channing 

and Emerson, no less than Smith and Charles Hodge, lay the corner¬ 

stone of argument again and again in the proof “ from consciousness.” 

The tendency to a psychological view of philosophy and its basis in 

the re.igious motive is seen also in Scotland, the home of realism; and 

it is there a part of the British method of thought which I have already 

spoken of. The works on psychology written in America up to 1880 

were, as we would expect, from’the hands of theologians and edu¬ 

cators, usually both in the same person; for it is a further proof of 

the association of psychology and theology that the mental and moral 

philosophy in the colleges was, almost without exception, put /in the 

hands of the president of tin* college, and he was by unanimous require¬ 

ment a preacher. So were written a series of works which are 

landmarks of American scholarship, props of evangelical theology, 

disciplinary aids of the highest value to the growing student, and evi¬ 

dences to revert again to my argument—of the twofold influence I 

ha\e indicated. Edwards's “ Freedom of the Will," Tapjmn’s “ Review 

of Edwards (I839)and “ Doctrine of the Will Determined by an Appeal 

to Consciousness (1840), Hiekok's “Rational Psychology" (1848) and 

Empirical Psychology (1854), Porter's “Human Intellect" (1838) 

and Moral Science (1885), McCosh's h4 Psychology" (1887) and 

First and hundumeutal P ruths" (1889)—these uiid other books like 

them show the psychology of America up to aland 1880. 

bpeaking for psychology alone, it is easy to point out their merits 

and defects not in my individual judgment, but as compared with 

the standards of the present year of the Exposition. It is necessary, 

owever, rather to show this by sketching the present and showing 

t ie new elements which have modified the American work and whence 
they came. 

Coming to the present state of psychological thought, my task is 

made easier by reason of the divorce which has been forced between 

pHUkology as a science on one hand and metaphysics on the other. As 
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wa* said above. llcrbart, while failing in his attempt to apply mathe¬ 
matic* to mental “permutations and com hi nations,1” yet prepared the 

way fora new treatment of mental phenomena. After his attempt it 

began to he seen that the facts of conscious life were tirst in order of 

importance, and were mpalde of treatment in a detailed way quite 

independently of tlie questions of being, the absolute, and the like. 

The works of Yolkmann, ** Lchrhuch der Psychologic” (8d ed., 1884), 

ami Lipps, ** Die (irundthatsaehen des Seelenlehens" (1888), illustrate 
this. 

Tliis was only to begin to do what had been doing in England since 

Locke. Hut the Germans now went further; they ask the question— 
which had been groped upon before by Descartes, by Leibnitz, and by 

He id how can psychology be a science when one of the evident con¬ 

ditions of the lit»w «*f mental states, of their integrity and (heir trust¬ 

worthiness, the brain, is left quite out of accounts W hat is the law of 

conneetioii of mind and bruin f And is il possible to modify the brain 

and ^o to modify the mind? If so, then that great instrument of 

scientific work, experiment, nm\ perform a purl for the psychologist 

also, and his resources be nmgniiicently enlarged. 

I bis is th** question of experimental psychology. It was answered 

in (iernian\ in the utfinniitive. Lot/.e, in mv view , deserves the credit 

of it, the credit of the great minded constructive pioneer; and W undt 

is the founder of the science in tin* sense tlml he tirst realized the 

expectations of I^otze's genius by actually planning and executing 

experiments of wide range and on a large scale, which made the affir¬ 

mative answer an irreversible fact of history. Lotzc s *• Medicinische 

Psychologic** appeared in lhf>2, W undt’s “Grundziige der physiolog- 

isclien Psychologic** in 1H<>8. Between the two. however, came Fech- 

ner. whose theoretical construction of the new work and its methods 

shows all the exactness of treatment of similar discussions of natural 

science principles by electricians and chemists, and published the for¬ 

mulas in which he attempted to give universal statement to the dis¬ 

coveries of K. 11. Weber on the intensity of sensation-states. Fechner s 

“Elemcnte der Psychophvsik" appeared in I860. 

Apart from the actual development of this new method a point to 

be spoken of later on it has profoundly modified the general con¬ 

ception of psychology even w here its validity as a method has been 

denied. There has been nothing less than a revolution in the concep¬ 

tion oi psychology si nee the publication of the works just named. One 

ot the motives of this revolution came thus from Germany. Ihc 

other tor it has two great phases—is due to English thinkers, the 

evolutionists, oi whom Herbert Spencer is the chief. These two 

influences are seen in two great points of contrast, easily made out 

between the psychology of to-day and that of yesterday in America. 

In latter 1 have described above. Its two main characteristics, for 
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purposes of the present contrast, are first, its character as so-called 
“faculty-psychology;" and second, its character as holding to what I 

may call already-made" view of consciousness—technically, an “intui¬ 
tion” view of consciousness. In opposition to these characters, cur¬ 

rent psychology is “functional" —holding to mental “functions” 
rather than to mental “faculties," and finds this function to he “ge¬ 

netic" rather than “ intuitive"—the functions “grow," instead of being 
“ readv-made." 

•> 

The old conception of “faculties" made the different phases of 

mental process in large measure distinct from one another. Memory 

was a “faculty," a “power" of the mind; thought was another, imag¬ 
ination a third. The new functional conception asks how the mind as-a 

whole acts, and how this one form of activity adapts itself to the differ¬ 
ent elements of material which it finds available. The old terms 

“memory,” “thought," etc., are retained, but with the distinct under¬ 
standing that they do not stand for divisions in the mind, or different 
processes, one of which may be held in reserve when another is acting. 

On the contrary, the process in consciousness is one,and it is a psycho¬ 
physical process as well. The particular way in which this one func¬ 
tion shows itself is a matter of adaptation to the changing conditions 

tinder which the activity is brought about. This transition is due in 
part, also, to the insight of ilerbart, and to the demand for unity 
insisted upon by the evolutionists. 

The other point of contrast is equally plain. The “genetie" point 
of view in current discussion is opposed to the older “intuitive” point 
of view. The mind is looked upon as having grown to be what it is, 
both as respects the growth of the man from the child, and as respects 

the place of man in the scale of conscious existences. The understand¬ 
ing of mental facts is sought in the comprehension of their origin as 
well as their nature; and the question of the validity or worth of 

intuitive beliefs in consciousness is subordinated to the question as 

to how the mind came to have such beliefs. The critique of their 
“validity” is left over for metaphysics. 

Both of these points of contrast have been further defined by the 
progress of general philosophy in America. The demand for unity in 
mental interpretation has not come from naturalistic evolution alone; 
an equally pressing demand has come from idealistic metaphysics, 
which seeks for continuity in the natural series as zealously as does 
the advocate of evolution. The influence of Hegel, as interpreted 
in the works of Green and later those of Caird, has b.een potent in 
effecting this transformation. It is easy to see, also, that the same 
union of forces is quite feasible as respects the genetic development of 
consciousness, although the new idealists have not done justice to this 
growing tendency in modern psychology. 

The line of cleavage, in the current discussions ol general psyehol- 
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OjfV, is drawn on the question of tlie interpretation of mental Ufune- 

tion," both sides rlaimin^ the same full liberty of genetic research and 

tin* same resources of analysis and experiment. The “association* 

ists." on one hand, carrying on the tradition of the British empiricists, 

construe mental function after analogy with the ordinary interplay of 

forces in tin* objective world; the “apperceptionists,” on the other 

hund, hold that mental function is an irreducible form of cosmic proc¬ 

ess. Apart from original monographs on special topics, no work on 

psychology to-day commands much attention, either from psychologists 

or from students of philosophy, which does not show itself alive to 

this main issue. The works of Lotzu and Wundt have had great 

influence upon Americans in the direction of this general statement of 

the problems of psychology; and it is especially the philosophy of 

L<»tz«\ which is replacing, by a reasoned and critical realism, the earlier 

theological dogmatic view so long prevalent in the United States by 

inheritance from Scotland. 

< >n the literatut*e of present day psychology I can do no better than 

quote the following passage frcclv translated from the most recent 

German work on general psychology, itself fully representative ol the 

present state of knowledge, “(Jrundrisa dor Psychologic,*' by Dr. 0. 

Kid pc, of the University of Leipzig (pp. 27ff): 

A Unit the middle • *f the nineteenth century expert’mental and psycho-physical 
psychology I iegan Its course in Germany. While Herbart recognised a three-fold 
influence of the body upon the mind, it was Lotxe who made a thorough beginning 
in the employment of the data of physiology. Lota), indeed, began his work with 
certain metaphysical ex|s>sitions after the manner of the older German writers, and 
is very far from the recognition of a universal psycho-physical parallelism. Hut he 
does not hesitate to speak of the nervous conditions of mental processes, and he had 
the good fortune to suggest hypotheses of value where exact knowledge was wanting. 
The real foundation of ex|>eriincntal psychology wax laid, however, hv tr. T. hech- 
ner, who Nought to carry out in a thoroughgoing way I he conception of a functional 
relation l>ctwcen mental and physical processes. Although the mathematical form 
which he gave to this relation does not hold, yet he gave to the exact science of pay 
chologyan extraordinary impulse hy reason of the new conceptions which he intro¬ 
duc'd, the methods «»f procedure which he both formulated and applied, the wor 
ing over which he gave the material he had in hand, and the observations an 
researches which he himself carried out. The union of the experimental an 
psycho-physical wax finally accomplished hy Wilhelm Wundt, in his* class] 

■1 (»rundguge der physiologischen Psychologie** (1874,4th ed«, 1883). Hv this uiu y 

of conception and by his cunprehensive treatment of all mental phenomena he as 
made the current phrase, 4* modern psychology,” applicable. Wundt gave a hurt er 

important impulse to the cultivation of experimental psychology hy founding ^ ® 

laboratory in Leipzig in 1H78, and establishing the " Philosophiflche Studien, A 

journal devoted mainly to the publication of researches from his institute. 
Additional works of very recent date may l»e mentioned, w hich must be reckoner 

in t heir character as belonging to the modern psychology thus founded by ^un ' 
although they differ more or less essentially in system and in theory from him ah 
from one another: I (offding, “ Psychologic in Unirissen,” 2d ed., 1883, German trans* 
klio11 from the Danish (Eugliah translation, 1801); Ladd, “ Elements of Physiological 
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Psychology,” 1887; 8orgi, “ Ln Psychologic phymologique” (translation from the 

Italian); W. James, “The Principles of Psychology,” 181H); Ziehen, “Leitfaden <ler 

phvaiologischen Psychologic, ” 1891, 2d ed., 1893; Baldwin, “ Handbook of Psychol¬ 

ogy,” 1891 (2d ed.; 1st. ed., 1889-90); J. Sully, “The Human Mind,” 1892. 

We may mention also certain periodicals which represent the same current of psy¬ 

chological thought: “ Philnsophisehe Studien,” edited by W. Wundt (vols. 1-8, 

1883ff); “The American Journal of Psychology,” edited by G. St. Hall (vols. 1-5, 

1887ff); “Zeitochrift fur Psychologic nnd Physiologie der Sinnesorgane,” edited by 

H. Khbinghaus and A. Knnig (vols. 1-5, lHiKlff). 

The part taken by American students in the present psychological 

movement is seen in the fact that of the seven works thus cited bv 

Kfilpe, three are by Americans, and to them must be added “Psychol¬ 

ogy: Descriptive and Explanatory " (1894), by Geo. T. Ladd, and the 

journal “The Psychological Review," edited by J. Mek. Cattell and 
J. Mark Baldwin (vol. 1, 1894). The position of psychology in the 
American colleges and universities is described in a further section 

below. 

Other important contributions to experimental psychology—apart 
from the long series of monographs and research articles published in 

Germany and America, of which “The Perception of Small Differ¬ 

ences" (1892), by Fullerton and Cattell, may 1m» considered one of the 

best examples- -are Helmholtz, 44 Physiologische Optik " (1867, French 
translation, 2d ed., l89off), and 44Tonemptindungen (1863, 4th ed., 
1877, English translation, 1875, 2d ed.); Stumpf “Tonpsychologic'' 

(1883, 1890), and Mflnsterlierg44 Beitriige zur expcrimentellen Psychol¬ 
ogic,” Parts I-I\ (1889 L898). 

The contribution from the side of mental pathology has become 
importanton account of the rapprochement which has obtained in recent 
years betw een the alienist and the psychologist, The works of Pierre 

Janet, “Automatisme psychologique" (1889), and ** I/Etnt mental des 
llysteriques" (1892-93), and of Bernheim, 44 Suggestive Therapeutics," 
English translation (1889), and “ fttudes de la Suggestion ” (1892), 

are most important. To them should be added the works of Hi hot, 
Diseases of the Will," English translation (5th French ed., 1889), 

“Diseases of Memory," English translation (5th French ed., 1.888), 

u Diseases of Personality," 2d edition (1888, English translation, 1891), 
together with the many original contributions on the subject of 

hypnotism and al>er rat ions of personality published in the “ Revue 
Phikwophique,” edited bj Th. Ribot (Vola. I XXXVI, 1876ff) and 
summed up in part in 44 Lcs Alterations de la Personalite" (1893) of 
Alf. Binet. 

further, the treatment of psychology in accordance with the British 
tradition from the t>oint of view of description and analysis has been 
carried forward by Bain,44The Senses and Intellect ” (3d ed., 1868), and 

The Emotions and the Will’’ (3d ed., 1888), Ward in the article 
Psychology" in the Encyclopedia Britannica, ninth edition, and Stout 
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in his “ Principles of Psychology" (1894). This typo of research has 
also hail its orpin of publication in “ Mind: a Journal of Psychol¬ 
ogy and Philosophy." edited hy (1. Croom Robertson (Vols. I-XVI, 
lHTtitT), and by <». F. .Stout (new scries, Vols. T—III, 1892ff). 

Finally, the genetic treatment of consciousness has been advanced 
mainly by the works of Spencer, k% Principles of Psychology" (1855, 
3d ed., 1880); Romanes, “The Origin of Human Faculty" (1883, 
1ns8); Morgan, “Animal Life and Intelligence" (1891), and Gallon, 
“ Inquiries into Human Faculty " (1883), and “Natural Inheritance” 
(1889). 

II. Tiik Method and Main Divisions of Experimental 

PsYCI 101.00 Y. 

A. METHOD. 

To say that this is tin* age of science is only to repeat what is now 
trite, and what no student either of philosophy or ot history needs 
to be told. It is the age of science because it is the age ot devotion to 
science and of results in science. Rut it is a very different tiling 
to suv that this is tin* age of scientific method, hornnu* ages have seen 
devotion to science and results in science, but I venture to say that no 
former age has, as an age. realized a scientific method. So prevail¬ 
ing, however, has the new method now become, and so customary to 
uu, that it is onlv hy historical study that we arc able either to see 
that it is new, or to work ourselves into that degree of intellectual 
sympathy for the old which the earnest endeavor and unflagging 
jKitienee of the heroes of philosophy in the past rightfully demand 
for all time. 

In characterizing our time hy the word “scientific,” as regards 
method, I mean to say something which is true in philosophy, polities, 
literature, as well as in the investigation of nature; and to dwell only 
on the department of thought in which such a method has been, and 
is. most difficult to realize. In philosophy it is not fully realized; and 
yet I believe that any class or school of philosophic thinkers who do 
not face toward the scientific east are steering upeurrent and will be 
absent when science and philosophy enter a common barge and 
together compass the universe of knowledge. For it is a part of the 
same conviction as to scientific method, that neither science nor philos¬ 
ophy will ever succeed in compassing it alone. However painfull} 
this advance may have been won and however loudly the dogmatists 
may deny its justification, it is sufficient here to signalize the fact that 
philosophy has in the present half century thrown open her doors to 
the entrance ot critical and empirical methods, and that the results 
already accruing are evidence of the bigness of her future harvest. 

In general philosophy what has been called scientific method is better 
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known, us I have said above, in a twofold way, ns empirical and crit¬ 
ical. Retrospectively what wo now have to rejoice in in philosophy 

is due about equally to two traditions, represented bv Hume and Kant. 

The burden of current idealism, as far as it is worthy of consideration 

in our time, is to purify and conserve the work of Kant. And the 

burden of empiricism, under the same restriction, is to refute Kant 

with the only weapons which he himself considered of worthy temper. 

The battle is drawn at these close quarters and round them both is 
thrown a common ring of scientific procedure. 

In psychology the modern transformation comes most strongly out. 
Here we find an actual department of knowledge, handed over to a 

new class of men for treatment, so remarkable is the demand for scien¬ 

tific method. It is no longer sufficient that a psychologist should be 

familiar with general philosophy and its history, or capable of acute 
logical criticism of systems; it is necessary, if he would deal success¬ 

fully with the new problems and gain the ear of the advanced philo¬ 

sophical public, that he should reason from a basis of fact and bv an 

inductive procedure. In short, he must not bring his philosophy, as 

speculation, into psychology, but must carry his psychology as fact in its 

connection with physiology, ethnology, etc., into general philosophy. 
To illustrate this change, ami its effects on general theories, recent 

discussions of the idea of space may In* cited in comparison with its 

eailier and more speculative treatment. The reasoning of James, 
undt. Rain, and Spencer differ so essentially from the argumentation 

of Kant and earlier writers that it is almost impossible to find com¬ 
mon ground between them. No one among those who accept Kant’s 
results depends in our day very largely upon his Reasons; the ques¬ 
tion is shifted to another field. The physiologist has as much to say 

about it to-day as the psychologist, and the speculative philosopher 
must recognize them both. 

The whole tendency of the day in philosophy may be expressed by 
a chemical figure, as a ** precipitating"’ tendency. We are endeavoring, 
and successfully, too, to throw all questions which are capable of such 

treatment to the bottom as a precipitate—a psychological precipitate— 
and are then handing them over to the psychologist for positive treat¬ 
ment. As long as our data remained in a solution of ninety parts 
water (which, being interpreted, means speculation) it was difficult to 
andlo them scientifically. While admitting the utility and necessity 

of ontology in its place, current psychology claims that its place must 
e better defined than formerly it has been, and that whenever we can 

secure a sediment, a residuum, a deposit, apart from a speculative 
solvent, this is so much gain to positive science and to truth. 

One of the ideas which lie at the bottom of the so-called “new 
psychology ■ is the idea of measurement. Measurement, determina¬ 
tion in quantity and time, is the resource of all developed science, and 
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a* long as Much u resource whs denied to the psychologist he was 

called ii scientist only in his function of description and classification, 
not in the more important functions of explanation and construction! 
And the justification of tin* application of measurement to psycho¬ 

logical facts has come, not from theoretical considerations, for they 
were all opposed and still are in many of the hooks of the new ideal¬ 

ism, but from practical attempts to do what philosophy declared to lie 
impossible. That is, experiment has been the desired and only 

reagent. It is true that theoretical justifications are now forthcoming 
of the application of cxjxuimcnts to consciousness, but they are sug¬ 

gested by the actual results and were not in sufficient currency to 
hinder the influence of Kant's ultimatum for example, that a science 
of psychology was impossible. 

By experiment in this connection is meant experiment on the 
nervous .system, with the accompanying modifications it occasions in 
consciousness. Efforts have been made iu earlier times to experiment 

upon states of consciousness directly. Descartes deserves credit for 

such efforts, and for the intimation he gives us, in his theory of the 
emotions, of an approach to mind through the body. But the eleva¬ 
tion of such an approach to tin* place of a recognized psychological 

method was not possible to Descartes, Kant, or anyone else who lived 

and theorized before the remarkable advance made in this century in 

the physiology of the nervous system. And even as it is, many ques¬ 
tions which will in the end admit of investigation from the side of the 
organism arc still in abeyance till new light is cast upon obscure proc¬ 

esses of the brain and nerves. 
A little* further reflection will show us that the employment of 

experiment in this sphere proceeds upon two assumptions which are 

now generally admitted and are justified as empirical principles, at least, 
by the results. They are both assumptions which the physical scien¬ 
tist is accustomed to make in dealing with his material, and their state¬ 
ment is sufficient to exhibit their elementary importance, however 
novel they may sound to those who are accustomed to think and speak 
of mind as something given to us in entire independence of its organic 
basis. The first of these assumptions is this, that our mental life is 

always and everywhere accompanied by a process of nervous change. 
I his is seen to be necessary to any method which involves the passage 
of mind to body or the reverse by the interpretation of effects. Which 
is cause and which effect, the mental or the physical change, or whether 
they both are effects of an unknown cause, is immaterial. To consider 
such a question would he to introduce what I have called the “specula¬ 
tive solvent. It is sufficient to know that they are always together, 
and that the change in one maybe indicated in symbols which also 

represent the change in the other. The second assumption is based 
upon the first, viz, that this connection between mind and bod) is 
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uniform. By tliiw is meant what in general induction is called the 
uniformity of nature. Any relation sufficiently stable to admit of 

repeated experiment in the manipulation of its terms is in so far uni¬ 

form. Experiment would be useless if the relation it tends to estab¬ 
lish were not stable, since the result of such experiment would give no 

antecedent likelihood as to the result of others under similar circum¬ 
stances. Experimental psychology, therefore, rests upon the assump¬ 

tion that a relation of correspondence, be it coexistence or causation, 

tween a mental and a nervous modification, it 
must hold good under any and every repetition of the same experi¬ 
ment under the same conditions. 

These two assumptions made, we have at once the possibility of a 
physical approach to the facts of consciousness. The result is a rela¬ 

tive measurement of such facts in terms of the external stimulation of 

the nerves, in regular and normal conditions of the activity of attention. 
Further, it is apparent that such a means of experimentation may 

become available either under artificial or under natural conditions, 
according as fin* nervous stimulation is due to an external excitation 

or arises from some unusual condition of the organism itself. All 

cases of brain or nervous disease, on the one hand, offer opportunities 

for boundless observation, the unusual manifestations being changes 
due to the organic disturbances of disease. Here nature has arranged 

and actually performed the experiment for us; the only difficulty 

being the physiological one that the cerebral disturbances are as 
obscure as the mental states which they are used to explain. All 

h cases of abnormal mental changes, due to internal organic causes, 
are classed together under the name of physiological psychology. It 
includes all questions which relate to nerve physiology and pathology, 
l lusion, hallucination, mental disease, hypnotism. 

On the other hand, experiments may be arranged for tin* normal 
stimulation of the sense organs—skin, muscles, special senses—under 
artificial conditions as explained in part below. This is experimental 
psychology. On these lines modern experimental psychology falls 
into two great departments. As the normal properly precedes the 
a noiuial, it is well to.consider the line of researches based upon 
ex ernal experiment, confining ourselves to a more or less cursory 
view of results of historical interest 

B. PSYCHO-PH VSICS. 

n tempting to give a succinct account of some of the results of 
^ at I have called experimental psychology, we must forewarn the 
reader that it is with very modest and, it may lx*, minor facts that we 
^re concerned. But this is a characteristic of the new method. Any 
act in natural science is valuable for its own sake; and it is only after 

ere ^as been a vast accumulation of such facts that broader priii- 
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ciplos mu\ be inferred from them. The problems we are called upon 

to consider are such preliminary upplicutions of experiment, and their 
full value for mental interpretation is only now beginning to be 

apparent. 

I have already stated that the two conceptions of quantity and time, 

or duration, may he made applicable to facts of consciousness, thus 
giving us means of relative measurement. According as we are 

dealing with one or the other conception—-according as we are aiming 

at determination in quantity of sensation, or in the duration of mental 
states we may class experiments under two great divisions. All 

investigat ions into the quantity or intensity of sensations go to con¬ 

stitute psycho physics, and all which aim at t ime determination go to 

make the department of the science called, formerly, psychometry, 

now known by the better designation, mental chronometry. Both of 
these brunches of inquiry, it should he borne in mind, deal with the 
normal consciousness through simple excitations of the sense organs. 

Psycho-phvsics deals with the measurement of the intensity, as it 
is popularly called the quantity or mass, as the psychologist uses the 

words of sensation. The conception of intensity needs no further 

explanation; it is simply tin* difference between the light of one 
candle and of two or more, the sound of a hell near and far. It is a 
property of all sensation. The problem which presents itself is to 

reach a formula for such intensities in terms of the amount of stimulus 
required at-the end organ to produce a given increase or decrease in 

conscious intensity. To illustrate, suppose a candle illuminates my 
page to u certain extent, how many candles would illuminate it enough 

to enable me to see twice as distinctly, or as distinctly at twice the 

distance? Is there any general law of the ratio of intensity of 
external stimulus to intensity of internal sensations which will hold 

good for all the senses? Or is there a different law for each of the 
different senses? Or, again, is the entire case simply a matte i of 
subjective estimation, varying with the mental and bodily conditions 

of the individual? 
These questions were at one time hotly discussed, hut have now 

been practically answered by the establishment of a single law o 
relation between stimulus and sensation, which holds good for mos 
of the senses found to be easily accessible, has been partially prove 
for other classes of sensations, and is under judgment in default 0 
sufficient experimentation for a remaining group of sense experiences. 

Before entering more particularly into details, however, it is we o 
define and explain several terms of current use among physiologies 

psychologists. * M 
By ** excitation '* (or stimulus) is meant the external force whic 

excites a sense organ, whether it be of sufficient intensity to produce 

a sensation or not. The feeblest sensation which we are able to 
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experience or fuel from any sense is railed the 4‘perceptible mini¬ 
mum," the theoretical point at which such a sensation, when further 
enfeebled, disappears from consciousness, the “ threshold” of sensa¬ 
tion, and the amount of excitation which is just sufficient for the 
perceptible minimum of sensation, the 44 threshold excitation'' for 
that sense. For example, air vibrations are the excitation for sensa¬ 
tions of sound, the feeblest sound which it is possible to bear under 
determined conditions is the perceptible minimum, and the number 
of units agreed upon bells, notes, etc.—which are needed to produce 
this perceptible minimum makes the threshold excitation for this 
sense. Further, the amount of excitation needed to raise or lower 
the intensity of a sensation by the smallest amount which can be 
distinguished and the corresponding difference in the sensation are 
called the “smallest perceptible difference” in excitation and sensa¬ 
tion, respectively. Thus, if one unit be the threshold excitation for 
sound, and an addition of one-third unit is necessary to produce any 
perceptible increase in the sensation, then one-third is the smallest 
perceptible difference of excitation for sound. 

With these definitions in mind, we may turn to the problem of find¬ 
ing a law of measurement for intensities of sensation. The prelimi¬ 
nary question as to a standard of measurement is already answered in 
the resort to experiment, viz, the standard must be a scale of excita¬ 
tion values, determined by physical measurement, as pounds, veloci¬ 
ties. etc. Given a threshold value of each excitation, we may double, 
treble it, endeavoring to find some law of increase in the corre¬ 
sponding sensations whereby a corresponding internal scale may be 
erected. The first step is seen, therefore, to be the discovery of the 
perceptible minimum of each sense, which may serve as zero point on 
the sensation scale, its exciting stimulus being the unit point on the 
excitation scale. This brings the investigator to an actual research on 
all the sense organs in turn experiments to determine the minimum 
of sight, hearing, touch, etc. The methods by which this is done a rc 
simple. Any device by which excitation may be lowered or heightened 
gradually below or above the threshold may serve the purpose. For 
touch and the muscular sense small balls of cork may be used—differ¬ 
ing so slightly in size that when placed, say on the back of the hand 
in succession, the difference between the last one which is felt and the 
next which is too light to be felt is as small as possible. By running 
the series in the reverse order, from weights too small to be felt to 
others barely felt, and by an equation and average of errors, the point 
is determined where the excitation produces the smallest perceptible 
sensation. 

As simple as this procedure seems, the conditions are so complicated 
in some of the senses as to occasion great embarrassment. The eye, 
for example, is found to have a “natural light" of its own, arising 

col expo—02-24 
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from mechanical movement, friction or cRemical action, from which it 
i* never eniirely free, and the smallest perceptible sensation of light 

must always include this natural factor. The conditions of the body 
In*fore the experiment also cause great variations, as is seen in exper¬ 

iment- on temperature and smell sensations. The threshold value 

for tem|iemturo is much higher or lower, for example, according as 
the earlier state has been one of higher or lower temperature. The 

following table exhibits the results of Foe liner's experiments on the 

perceptible minimum: 

/Vrrc/rfiWf minima. 

Touch.l*n*SHure of 0.002-0.05 gr. 

Mih tilnr N-iM' .Contraction of 0.004 min., right internal muscle of the eye. 

T»*m|snitun*_I -M° centigrade (normal lieat of skin 18.4°). 

Mound .I'.all of cork 1.001 gr. falling 0.001 in. on glass, oar distant 01 mm. 

Light ..i’ast on black velvet by candle distant S feet 7 inches. 

Space doe* not permit an examination of each of these determina¬ 

tion*. and it is not necessary, for tin* actual numerical values are not 

of great importance. The fact that there is a minimum under normal 

condition^ and its determination with sutlicient accuracy to give ground 
for further inferences is all that the theory requires, hor that reason 
I pa** on without giving other and later results, even where hechner 

lias not been continued l»v other experimenters. 
So far we have gained two points, i. eM the zero on the sensation 

scale and the unit value, a positive known quantity from the table 

afiovc. on tin* excitation *calc. We now cast about for means to gradu¬ 

ate hot li scales in an ascending way by relatively equal values. 
It i* a common fact of experience that excitations and sensations do 

not apparently sustain the ordinary relation of cause and effect to each 
other. Two candles do not illuminate a page twice as much as one; 
two violins pitched in the same key do not double the sound of one, 
and a* intensities increase it is a matter of ordinary observation that 
very little variations are brought about bv well-marked changes in tit 

stimulus. This result of general observation recurs to us as we advance 
in tin* consideration of the values on our scales, tor we would expect 
from this rough judgment of daily life that larger increments wou 
have to be made the higher we ascend on the excitation side to pro 

dure regular equal increments on the sensation side. 
I his is con tinned by a further research undertaken on all the senses 

in turn, an experimental determination of the amount of increased txci 
tat ion necessary to produce the smallest perceptible difference in sensa 
lions of the same kind. Let us suppose a given excitation for pressure, 
then increase it slightly until it is judged greater than before, determine 
tin* ratio of the increment to the former excitation, repeat the expen 
ui’Mii with a much larger excitation, making the same fractional <b tci 
initiation, and compare the results. It is found that the fractions 



increase in excitation necessary to produce a perceptible difference is 

constant for each sense. But this means that the absolute increase is 
not constant, but becomes greater as the intensity of the initial excita¬ 

tion becomes greater. For example, if the initial excitations in two 
experiments 1m* ♦> and 9 grains, a relative fractional increase of one- 
third would be in one ease an absolute increase of 2 and in the other 
of 3 grains. 

There are three general methods of determining the smallest per¬ 

ceptible difference for any sense, due in their formal statement and 
description to Fechner. I will state these methods briefly in view of 

their importance in any work of this kind. They are known as the 

methods(l)of usmallest perceptible differences,” (2) of “true and false 
cases," and (3) of " mean errors.” There is a fourth, of especial impor¬ 
tance in researches on sight, that of “mean gradations” (Plateau); but 

it is not necessary to speak of it further. Various modifications of 
these methods have also been suggested by later writers. 

(1) The method of smallest perceptible differences is most direct. 
It consists in adding to a given excitation until the difference is barely 

perceived. The difference between the initial and the resulting excita¬ 
tion is the first determination of the quantity required. A plainly 

perceived difference is then added to the same initial excitation and 
reduced till no longer perceived. This gives a second determination. 
The averaging of these two results is the correct value, which we will 

call DK (difference or differential «>f excitation). Its ratio to the first 

excitation is expressed by the fraction j The relative degree of 

sensibility for any sense, it will Im* observed, is inversely proportional 

to the amount of excitation required to give the smallest perceptible 
difference in sensation, i. e., 

I)F 
S (sensibility)=- g • 

(2) lhe method of true and false cases consists in comparing two 
excitations (say weights), the subject of the experiment judging them 
to he equal or not. The number of true and false judgments is recorded 

and the ratio between them indicates the approach of the difference of 
excitation to its minimum value. The relative sensibility again varies 
as the actual difference between the excitations varies, and alsedirectly 
as the number of true judgments (in relation to total cases), i. c., 

g=g S / = total cases). 
N (=true cases). 

(3) The method of mean errors consists in comparing two stimuli 
("eights, etc.) and judging them equal, then in taking their real differ¬ 
ence, positive and negative, in a great number of cases, adding these 
differences without regard to signs, and dividing by the entire number 
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of case*. Tin* mean error is thus arrived at. The sensibility is 

inversely projMirtional to the main error, i. e., 

I) (=mo»in error.) 

Proceeding liv one or all of these methods, wo establish the smallest 
|M»rcept ible difference of excitation for each of thesensos. The follow¬ 

ing table gives these values as they are now established, subject to 

revision for certain classes of sensation, especially sight, when the 
conditions of experiment can be made more free from error: 

Sinn/lt M jtcrcrjttible difference*. 

Touch.1-3 

Muscular sense.1-17 
Temperature.1"3 
Sound. .1-3 

Liicht.1-100 

The values given, it may be well to repeat, represent the amount of 

a given excitation wliieh must be added to that excitation to he felt 
in consciousness. For example, if the eye is already stimulated by a 

light which represents 1,000 candles, at least 10 candles (a fractional 

increase of one one-hundredth) must be added to produce any percep¬ 

tible increase in the intensity of the light. Any numberless than 10 
could have no effect on consciousness whatever. And so with the 

relative values given for the other senses. 
Now, to revert to the problem which originally concerned us. It 

will be remembered that the two determinations already arrived at f°i* 
all the senses are only steps in a process of measuring the intensity o 

sensations in terms of external stimuli. So far we have determine 
the smallest perceptible sensation (giving us the starting points on our 
scale) and the smallest perceptible differences of excitation as we pro 
ceed upward in the graduation of our scale. The results of this scion 
research may be stated in general language thus: In order that sensa 
tion may increase by successive equal additions, their excitations mus 

increase bv a constant fraction of the excitation itself, i. c., by a* 1 

tions which are not equal, but which increase as we asce nd the scale of 

intensities. For example, the successive additions to a sound, to L 
barely5 perceived, would require the following series of additions to e 

stimulus: 

l 1+1, 
5 

Ml-f 1 t * 
3 

3 ’ etc., or *, Jf, etc. 

and the actual excitations would be the series: 

11 V? if* etc. 
This general principle is called the “law of Weber, and may 0 

stated in a variety' of ways, of which perhaps the easiest to carry w 

this: I hat in order that sensations may increase in intensity' in an an 

be 
is 
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mctii-nl series, their excitations must increase in a geometrical series. 

The law may be exhibited in a linear way to the eye in diagram (1): 
Let X represent a series of sensations, 0, 1, 2, etc., increasing by a 

constant quantity from the zero point 0; let the upright lines repre¬ 
sent at each point the excitation necessary for the sensation of that 
intensity. Now, by drawing the dotted lines parallel to X, it is seen 

that the successive additions made to the vertical are not equal, but 

V v 
grow constantly greater, i. e., for hearing, y'=y+£, y"=y'-Hj, etc. 

Having erected these vertical 
lines by the law of increase given 
in the table, the curve a, b, c, d, 
etc., may be plotted through their 

extremities, being the “curve of 

excitation." 
The same relation may be 

shown in an inverse way, in dia¬ 
gram (2) above, in which the scale 
of increasing excitation is given 
on the line X, the vertical line 
representing the sensations increasing by a constant quantity. The 
curve connecting the extremities is now the “curve of sensation. 

A further mathematical expression has been given to this law by 

Fechner. As we shall see below, it is open to some criticism; yet it 
is ably defended, and whatever may be its fate as a mathematical 

deduction, the law of Weber, as given above, will not be involved. 
Assuming, says Fechner, that the smallest perceptible differences in 

sensation are equal for any value of the excitation (an assumption 
which lias no proof), and that very 
small increments of sensation and 
excitation are proportional to each 

other, we mav throw Weber’s for- 
uiula into the following equation 
(DS being increment of sensation, 
DE increment of excitation, and 

K merely a proportional constant): 

DS=K.^ 

in which all the quantities have been determined in the tables already 
given. Now, considering this a differential equation, we may inte¬ 

grate by our calculus and reach the form: 

S=K. logE, or 

the “sensation varies as the logarithm of the excitation, the celebiated 

“logarithmic law" of Fechner. 
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( on* idcred under its more general form, ns indicated in the principle 

of Woher, this law has an unequal application to ditlerent sensations. 

For sight, touch, and hearing, it is fully established; for taste and 

smell it is still in doubt, by reason of the mechanical difficulties which 
these senses offer to experimental research. It applies under restric¬ 

tions to our estimation of linear distance by the eye, to our perception 
of the passage of small periods of time, and to our discrimination of 

local positions in the skin. In all cases, however, its application is 

restricted within upper and lower limits of intensity of sensation. 
When too intense, the organism fails under the stimulus, reaching the 

limit of its vibratory responsiveness, and w hen too faint, either the 
stimulus dors not excite a conscious reaction, or the attention tails to 

discriminate the sensation. 
With so much in the way of exposition of Weber's law beforeus, it 

may not he out of place to indicate the principal criticisms which have 
Im'cu urged against it, both in its general result and in the method of 

research which it involves. To say that it has been criticised is to 

express verv mildly the state of discussion which the lust twenty 
years have seen, especially for a period after the publication of 

Feehner's great work. 
Both of the two assumptions made by Fechner. that the perceptible 

differences of sensation of the same sense are equal for all intensities 
of stimulus, and that the increments of sensation and excitation are 

proportional, are called in question. I lie results of late physiological 

work tend strongly in favor of the first assumption and it is prolwbly 
safely established. The second, w ith the application of the calculus of 

differentials, is so plainly subject to criticism that even its strongest 
advocates only attempt to justify it by the results. Really, it is only 
infinitely small quantities that we are able to consider differentials or 
proportional to each other; w hile by the law of growth, arrived at by 

Weber, they are shown not to be proportional. 1 his argument, 
adverse to Feehner's formula, is ably presented byT>elboeut. Ano er 

objection is brought, also, to the doctrine of threshold. t is 
claimed that there is not a constant threshold for any of the senses, 
but that tin* minimum of sensation varies with the condition o ® 
organism, the concentration of attention, etc. If this criticism *10lJ 
he shown, however, to be valid, it would still be possible to esta 

a table of variations or a coefficient of 4* personal equation f01 ,n 1 
viduals, and still preserve the principle of Weber. Ihe objection 
formerly drawn from the fatigue of the organ under prolonged expen 

ment is now met by the principle called by Fechner the Para e 
law;" if we perform the experiments at very close time intervals? we 

may consider the degree of exhaustion as approximately the fiaine .°, 
any two successive excitations. Any modification, therefore* " K 
either excitation undergoes from the element of fatigue is coiieetc 
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in the ratio between that and the other excitation. For example, the 
smallest perceptible difference DA above an excitation A, reached by 

adding a new excitation B, is expressed by the fraction but any 

modification which affects both B and A to an equal degree does not 
alter their ratio. 

The objection that Weber’s law is as yet of very limited range loses 
its force in the presence of recent work. The senses to which it 

applies are the most accessible; but efforts are every day more success¬ 

ful in making the apparatus of experiment available also for the more 
delicate and involved sensations. It should be remembered that all 

research involving physiology requires patient and prolonged experi¬ 
ment. Indeed, it is remarkable that so much positive work has already 
been done in this connection. 

The philosophical significance of Weber's law is the ground of main 
interest. That it is an established law of the relation of the mind and 
body as respects sensation; that it confirms the general assumption 
that there is a universal and uniform connection between the mental 

and the physiological these points we are constrained to admit, what¬ 
ever may he our more particular interpretation of the law itself. As 

to its meaning for our theory of the mind, and whether it 1ms any such 
meaning, there is more room for difference of opinion, and three dis¬ 
tinct interpretations are commonly hold among psychologists. Each 
of these is advanced in answer to the question which Weber’s law 

obviously suggests; i. e., Why is it that the relation of cause and effect 

does not hold between sensation and excitation; why is sensation pro¬ 
portional to the logarithm of excitation and not to excitation itself ? 

The first of these interpretations, that of Fechner, is that Weber's 
law represents the ultimate principle of connection between mind and 
body; that they are so constituted as to act upon each other in a 

logarithmic relation. It is of necessary and universal application 
wherever mind and body are brought into organic connection. In 
short, on this view the law is strictly psycho-physical. This interpre¬ 

tation has been very generally discredited, principally because it for¬ 
bids all further research or explanation. Nothing is ultimate which 

may be explained, and if physical or mental reasons can be given - as 
the other two theories hold they can for the disproportion between 
sensation and stimulus, then the assumption that it is ultimate is gra¬ 
tuitous. Fechner supports his view by two considerations; First, 

that the physiological theory, as stated below, is inadequate; and, sec¬ 
ond, that the law holds in cases of nervous exhaustion. The latter 
point is met by the consideration that in cases of extreme exhaustion 

the entire series of stimuli is intensified by a given amount through¬ 
out, and when the exhaustion is not extreme, it corrects itself by the 

parallel law spoken of above. 
u 
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Again, it is hold, esjiecially by Wundt, that the law is strictly psy¬ 

chological; that is, that the disproportion between sensation aud 

excitation i* due to the perception or discrimination of the sensation. 

On this theory it is not the real sensation which is experimented upon, 
but perceived sensation; and in the process of taking the sensation up 
into our apperceptive life it is modified as to its intensity. For exam¬ 

ple, the single fact of attention to a sensation changes its intensity; 

what cfleet might not the act of directing the mind to it, as is required 

in the above experiments, have upon if f In answer to this interpre¬ 

tation it may be said that it can never be critically established, since 
we have no means of getting at the true worth of sensation except as it 

is interpreted in our attentive consciousness. By “intensity*’ we mean 

intensity tous, in our intellectual life, and to speak of the intensity 
of sensations in a relative way, apart from the apperception and com¬ 

parison of them, is to become unintelligible. \V undt, however, has an 
ulterior end in view—the support of his doctrine of apperception— 

and he himself admits that he would not exclude the physiological 

interpretation. » ^ « 
The third interpretation, which is probably the true one, makes the 

disproportion spoken of purely physiological. According to the 
advocates of this theory, the law of cause and effect does hold in this 

case, as in others, but a part of the internal cause is lost in the trans¬ 
mission l»v the nerves, so that the true excitation at the brain center 

is less than at the peripheral organ, and is in direct proportion to the 

intensity of the sensation which it causes. Briefly stated, the following 
facts tend to support this view: (l) The phenomenon of nervous arrest 
would lead us to expect a diminution of the stimulus between the 
organ and the bruin; (2) nerve action is dissipated in heat; (3) force 
is lost in the exciting of the internal organ; hence, by analogy, we 

would expect the same in the stimulation of the centers; (4) the gen 
end parallel bet ween electricity and nerve action would indicate rests 
unce to be overcome in the one case as in the other; (5) on genera 
grounds a loss of force may be expected in an extended or complicate 

mechanism. 
While not expressing a dogmatic opinion, yet a decided pie erence 

for the last view seems justified I)}' the facts, although W UQ f ^ 

been recently reenforced by reliable results. . 
With this hasty and imperfect exposition, the recent wor cc 

ideally known as Psycho-physics may be left. I now turn to 
second great class of problems which arise from external expeimien ; 
i. e., those which are concerned with the duration of mental states. 

C. MENTAL CHBONOMETHY. 

It is only within the last thirty years that anything like exact 
scientific efforts have been made to measure the time or duration 
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mental .states. The necessity of some sm h measurement first arose in 
astronomy, where the most exact determinations of transit and other 

periods must be made. A source of error in such observations was earl v 

seen to be time taken up by tho transmission of the excitation of the 

retina to the brain and the time taken by the impulse given to the 

band to record the event to travel from the brain to the hand. This 

element of personal equation in astronomical work is elevated to a 

distinct problem in psychology, and its conditions arc extended to 

include all mental states which have the physical basis necessary 

to the employment of physiological experiment. We therefore have 
a “science of the duration of mental states." 

Before the rise of experiment in this connection, desultory treat¬ 
ment had been given to the comparative rapidity or slowness of our 

ideas - such questions as to whether ail " ideas ' were successive or 

some simultaneous, speculations on the cause of tho rapidity of 
dreams, etc. But being only general descriptions of fact, and depend¬ 

ing on individual experience and testimony, such observations were 

almost useless in general mental theory. With the positive work now 
done, it is quite astonishing how many side lights are thrown on other 

questions and to what unexpected uses time determinations mav be 
put. 

Proceeding on the assumption already made and established in 
psycho-physics, we observe that any period of time which is occupied 
jointly by a physiological and a mental process, and which may be 

recorded by movements timed by a time-registering apparatus, will 
invo ve as one of its factors the time of the mental process considered 

oi itself. If, then, we have means of measuring the time taken bv the 

physiological process alone, we may by subtraction find the mental 

tune. Now these conditions are realized in every instance in which 

we pel-form a movement in response or reaction to a sensation from 
^it out. tor example, suppose I hear a word and then write it; the 
sensation of sound is the central link in a chain of nervous processes 

ginning in the ear and ending in the hand. From the car the stimu- 
Us is transmitted to the brain, and from the brain the command to 

Hio^e j.s carried to the hand; between these two processes the third 
01 mental fact, sensation and volition, ha* taken place. Now such a 

0 in of events involving any sensation and movement, and a con¬ 
scious e\ent connecting them, is called a “simple reaction,” and the 
ime that it takes the “simple reaction time.'* The determination of 

this time is the first problem. 

The simple reaction time is determined for any sense with its reac¬ 
tion in movement (for example, a sound and consequent movement of 

e noht hand) byr connecting the band movement with a very delicate 
clock (ehronoscope or chronograph) in such a wav that there is an 
instantaneous stoppage of the clock upon the movement of the band. 
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This is arranged by directing the poi son experimented upon to press 

:m electric button when ho hears a signal (say a boll stroke). Now let 

(hi* Iii’ll stroke emanate from the clock as it roaches a certain indica¬ 

tion upon its dial, and our experiment is ready for trial. The experi¬ 
menter stands ready to press the button; the bell sounds; ho presses; 

the clock stops. The dial face now indicates the time which elapsed 
between the actual sound of the bell and the movement of the hand. 

Now, calling the time taken up by the nervous process from the brain 

to the hand “motor time” (M), and the time of the mental event 

between them, “perception time’' (P), we can express the simple 

reaction time (R) in this equation: 
(1) R = S+P+M, 

in which S and M are purely physiological 
Thin determination has l>ecn made by a great number of observers 

upon three of the senses, sight, hearing, and touch, with remarkable 
uniformity of result. It varies with different classes of sensations and 

individuals from one-eighth to one-fifth Heeond. 
Recent experiments of Helmholtz and Dubois-Reymond have deter¬ 

mined approximately the velocity of lK>th sensor and motor nerve 
transmissions, so that we may substitute known values for 8 and M in 

the formula given alx>ve, as follows: 

S+ P+M=. 1 sec. (aliout). 

S+M = .06 sec. (about). 
1*=,09 sec. (alK)ut). 

The word “about" indu-ntes variations for the different senses. For 

all the. senses the general law will hold that the purely physiological 

time (S+M) is less than half of the entire reaction time. 
Haviim the simple reaction experiment arranged, we may vary ' 

conditions in a variety of ways and thus arrive at the most fnvorab 

mental attitudes for quick reactions. In the simple expenmen 
excitation (sound, above) was expected, but the exact arnoun o 
occurrence was not known. If this exact moment is gucii 

“subject” by u preliminary signal the reaction time is 1®in 
Again, if neither the kind of excitation nor the time of its ouii 

is known, the time is greatly increased. Prom varl_ ^ 
we gather that t he state of the attention has a great influence up 1 

reaction. As we would expect from our ordinary exp< Ju,u -i^ 
the attention is taken unawares a longer time is require re 

actively to external influences. . ju6 
Another exceedingly important influence is practice. , 

to the artificial conditions of all experiment and the increase a^.. 
we acquire by personal adjustment. We react a thousand times ^ 

under less artificial circumstances, and since the reaction 
diminished Viy practice, it is probable that our customai} a 
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responses to stimuli of sens© are more quickly performed than the 

most favorable experiments would indicate. 
Having now reached what may he called the “mental" time (1*) the 

question arises. How is this to !h‘ divided between the perception or 

apprehension of the sensation and the volition to respond by move¬ 

ment? Two methods of experiment have been devised for breaking 

up this period into its elements. The first consists in experimenting 
on case* of very close physical association, as between hearing and 

speech, right hand and foot, etc., where the reaction is almost auto¬ 

matic and the will element is practically ruled out. The subject 
agrees l>eforehand to repeat any familiar word spoken to him as soon 
as he hears it. Experiments of this kind led Donders and Joager to 

tin* following principle: The relative times of perception and volition 
depend upon the degree of physiological association between the 
receiving and reacting organs; when this association is close the 

mental time is largely taken up with the perception; when loose it is 

nearly all occupied with volition. 
The other method, that of Wundt and Baxt, consists in repeating 

the excitation one or more times before the voluntary impulse for the 
reaction is given. Thus the perception element is repeated and the 
di(Terence between this time and the simple reaction time is the time 

due to the additional act of perception. For example, let two equal 
and moderate excitations, say bell strokes, follow each other quickly, 

the reaction being made only after the second; we then have the equa¬ 
tion (here p represents tin* perception of the first stroke, which carried 
no volition with it): 

(2) R'=S+p+P+M. 

Now, repeating the experiment with only one stroke, we have as 
before: 

(1) R=S+P+M. 

Subtracting (l) from (2) we have: 

R'-R=p. 

Here It' and It are readings from the clock. This gives a numerical 

determination for p. The volition time will then be P—p. 
Troin this latter experiment a curious result follows if the succes¬ 

sive excitations are of very different intensities. If the more intense 
really follows, it is, nevertheless, heard (irst, and the less intense, 
really first, follows after; or they may appear to be simultaneous 

though really successive. This is the ease in general whenever the 
attention is strongly drawn to the second stimulus and follows from 

the principle already spoken of, that the attention, when concen¬ 
trated, diminishes the reaction time. This will be the case in general 
whenever the diminution in the reaction time of the second exceeds 
the real interval between the two. The same phenomenon is experi* 
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cured often when one is awakened by a loud noise, lie hears the 
noise after he awakes though it was the noise that awaked him. It 

dm ply means that bemuse of the dormancy or preoccupation in dream¬ 

land, the reaction time of the sound is lengthened into his waking con¬ 
sciousness, while the shock to tin* nervous apparatus was sufficient to 

rouse him from sleep. This shows also the dependence of the order of 
associated states of memory upon the movements of attention in the 

first experience rather than upon the order of external events. The 
fart is also important in astronomical observation; a new excitation to 
the eve, such as tin* appearance of an expected star on the meridian, 

is anticipated by the attention and given a reaction earlier than its 

true position would confirm. 
Thedistinct ion between percept ion and reproduet ion—that is, between 

thecoiwious form of a presentation and that of a memory picture is 

very artificial, inasmuch as reproduced images enter in all our percep¬ 
tions and influence their time. I have dealt heretofore with simple 

perception as if this influence did not exist, but a moment's reflection 

shows that it should be taken into account in nil time measurements. 
In the experiments of which 1 have spoken, in which attention plays 

a jmrt that is, in which tin* subject knew, before he experienced the 
excitation, its nature and quality the reaction time was diminished, 

for the reason that it was possible to call up a memory picture of pre¬ 

vious experiences and bold it before the attention in such a way that 

the voluntary impulse could lie set in play almost immediately upon 
the discharge of tin* sensor centers. For example, it the subject 
experts the stroke of a lw»ll, he recalls the sensation of a previously 

heard stroke, and the organs are in readiness to respond. what - 
have called jH'rceptiou t ime really results from a diminution due to 

reproduction. The true time for perception must he obtained y 
experimenting with excitations entirely unexpected, and the differ¬ 

ences between the reaction time in this case and that of an expect 
excitation of the same nature due to the influence of reproduction 

simply is sometimes half the true perception time. ^ 
The problem then arises to determine the reproduction 01 simpo 

association time; that is, the time which elapses between the full per 
ception of a first image and that of a second which the first sugges 
To do this, we must first determine the time of a complete association|j 

reaction; that is, the time which elapses from (say) the hearing o a 
word, as storm, and the utterance of a closely associated woi * > 
w ind. The association must l>e spontaneous with the subject, an L 
original word a monosyllable and very familiar. The uniformity o 
result is surprising, considering the variety and indetiuiteness o ou 
customary associations. Our equation is now (A representing the new 

element due to association): 

K'=S+P+A+M. JfH 
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Reacting again for the word alone without the associated image, wo 

have 
(1) R=8+P+M. 

By subtraction, A = R' — R, hence value for A. 

The average of experiments gives this value about three-fourths- 
four-fifths second. 

These results hold only for close associations established bv loner 
habit, especially those dating back to childhood or early life. A third 
process upon which experiment has been employed is that of discern¬ 

ment; that is, the act of distinguishing between given images and 

indicating the distinction by choice. The excitation, say a red light, 
is agreed upon and is exhibited to the subject indiscriminately with 

another, say a blue; the subject to react only when he sees the red. 
In this process, it is seen, two intellectual acts occur: (1) Comparison 
of the visible light with the reproduced image in consciousness; (2) a 

judgment as to their identity or nonidentity, and these imply (3) the 
act, first of all, of simple perception, and (4), last of all, the act of 

volition, as in preceding cases. Letting I) represent the whole dis¬ 
tinction time, we have: 

(4) ll'=S+P+D+M. 
Now reacting simply: 

(1) R = S—P—M. 
By subtraction, D=R-R. 

Thus arrived at, the time of distinction is found to be for two indis¬ 
criminate stimuli, one-twentieth-one-tenth second. I say for two stim¬ 
uli, for the time is lengthened, as we would expect, when the possible 
choices are increased. For example, if we use three lights, red, blue, 
and green, the time occupied in a true discrimination is longer, and it 
increases geometrically. Wundt experimented with the letters of the 
German alphabet, and Cattell with both English and German printed 
characters. Cattell finds that it takes about one-half second to see and 
name a single letter, and that it takes longer to distinguish the Ger¬ 
man characters than the English. 

The time of the judgment also has entered into all our measurements 
heretofore, and it is impossible to isolate it as a distinct intellectual 
act for the purpose of experiment. As an act in time it can be viewed 
only in particular cases and under prescribed conditions, and even 
then the time is to be considered relatively to that of other processes 
necessarily involved. 

Trautscholt has studied the time of the 44 judgment of subordina¬ 
tion " from genus to species. A word is spoken and the subject, reacts 
as he conceives a word in logical subordination to the given concept; 
for example, animal-dog. An element of association which it is 
impossible to eliminate enters largely here. By the same process as 
before we find the value of J (judgment) from the equation of the 
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entire reaction to be about 1 second. That is slightly longer than that 
of th«* simple association. It varies also with the specitic, quantity of 

the logical terms; that is, (l) the time is longest when the subject is 
abstract and the predicate? a more general notion (virtue-honesty); (2) 
shortest when the subject is concrete and the predicate particular 

(hound- Bruno). 

Besides these and other positive results additional important contri¬ 
butions to psychological science have been made. It may be well, in 
closing, to indicate some of its more general bearings of these time 

measurements. 
The influence of the attention already mentioned is now found to be 

V 

itself variable and subject to experiment. The most constant varia¬ 
tion arises according as the attention is given to the “ receiving” or 

to the ureacting" sense, giving respectively the “sensorial'' reaction 

(longer) and the ik muscular" reaction (shorter). The relation of these 
two kinds of reaction to each other has recently been found to vary 
with tlx* habits of attent ion of the particular person experimented with. 

All this work Inin tended to the emphasizing and defining of the vol¬ 

untary side of tlx* mind, as given in acts of the attention. The results 
here alone more than pay for tlx* entire work the researches involve. 

That the will is to-day tlx* question of capital importance both in psy¬ 
chology and general philosophy, and that philosophers are hopeful 
and expectant of results in tlx* theory of our active lite as never before 

under tlx* lead of spei mbit ion, is largely due, I think, to the new psy¬ 

chology. Tlx* experimental work described above has cleared up the 
problem of the attention in many of its conditions; its relation to the 

time-sense and the origin of the idea of time, its inseparable, connec¬ 
tion with muscular activity, its hearing upon intensities everywhere 

in mental experience, its influence in our perception of the external 
world and of space. I ndeed, one can not arise from the study of exper¬ 
imental psychology, as it now spreads out before us its data, without 
tlx* overwhelming conviction that it is upon the theory of mental 
effort in attention with feelings of resistance that tho general psychol¬ 

ogy of the future will be concerned. 
Again, such experiments show both the isolated character of mental 

states in their dependence on physiological states, and at the same 
time the clear necessity of a circumscribing, grouping, and arranging 

consciousness of which they arc states; a unity and individual active 

self, which the manipulation of single states does not impair, u 
dealing with what I have called internal psychology as open to expen* 
ment, viz, abnormal and diseased states of mind, this question of unit) 
and personality becomes an open one; but from the work now spoken 

of w« have the emphatic emphasis of a principle of activity by which 
alone single, successive, or simultaneous states have any meaning 01 
significance in our mental life. 



WOKU>V COLUMBIAN EXPOSITION, 1893. 

III. The Exhibits in Psychology. 

383 

We arc now prepared to consider the exhibits made in the interests 

of experimental psychology at the Columbian Exposition. It is evi¬ 
dent that departments in which progress is in the main abstract and 

immaterial such as the social, moral, and theoretical sciences can 
not show their work to the eve, and so have heretofore appeared at 
the world's great expositions only as their results have been embodied 

in more practical life in education and in institutions. It is, however, 

unfortunate that this should be so; for the more ideal and spiritual 

aspects of a nation's life are just the aspects in which popular instruc¬ 
tion is defective, and these are the aspects which should, least of all, 
be omitted in a survey of the conditions of present-day civilization. 

Vet it is so; and it becomes easy to see, therefore, that it is only as 
psychology has become experimental, and so has found it possible to 
state her problems and results to a degree in forms which allow of 
diagrammatic and material representation, that she is able to “exhibit" 

herself. What psychology showed, therefore, at the Chicago Expo¬ 

sition was the experimental side, as I have sketched its problems and 

methods in what precedes. 
The exhibits bearing on psychology in its scientific aspects as 

apart from the educational aspects of which I speak later on may be 

placed in order thus: 
(A) A collected exhibit made by the department of anthropology, of 

which Prof. F. W. Putnam, of Harvard University, was chief, under 
the immediate direction of Prof. Joseph Jastrow, of the University of 
Wisconsin, consisting of a psychological laboratory in operation, with 

all its accessories. 
(B) A collection of instruments shown in the German educational 

exhibit under the heading, “ Psychophysics." 
((■) Instruments shown in the general exhibit of the ** Deutsche 

Gesellschaft fur Mechanik und Optik" 
(D) The private exhibits of particular instrument makers. 
(E) Exhibits made by single universities, i. e., those by the Uni¬ 

versity of Pennsylvania and the University of Illinois. 

1 may consider these briefly in order. 

A. THE LABORATORY FOR EXPERIMENTAL PSYCHOLOGY GATHERED BY 

THE DEPARTMENT OF ANTHROPOLOGY (ETHNOLOGY). 

This laboratory constitutes the first attempt ever made to exhibit at 
an international fair the state of progress of the world in this branch. 
When taken in connection with the other laboratories exhibited by 

this department, i. e., in anthropology and neurology, it may be 
accepted, in its main features, as an adequate historical index of the 
psychological progress of the nineteenth century. The general leu- 
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tmvs of I hi* working lukonitory can not l>c hotter described than in 
the words of the director, Prof. .Joseph Jastrow:* 

Til K I'HYCIlOUNOCAIi LABORATORY. 

The object <»f this laUiratory \n to illustrate the methods of testing the range, 

accuracy, and nature of tlie more elementary mental powers, and to collect material 

for the further study of the factors that influence the development of these powers, 

their normal and abnormal distribution, and their correlation with one another. 

The laboratory is thus designed, not as are those connected with universities, 

fnr s|*ecial research, or for demonstrations and instruction in psychology, but as a 

lalsuutorv for the collection of tests. As in physical anthropometry the chief pro¬ 

tections of the human body arc systematically measured, bo in mental anthropometry 

the fundamental modes of action upon which mental life is conditioned are sub¬ 

jected to a careful examination. In both east's the tirst object is to ascertain the 

normal distribution of the quality measured. With this determined, each individual 

can And his place upon the chart or curve for each form of test, and from a series of 

such comi-arisons obtain a significant estimate of his proficiencies and deficiencies. 

It should not Is* overlooked that mental tests of this kind are burdened with difficul¬ 

ties from which physical measurements are comparatively free. <hir mental powers 

an* subject to many variations and fluctuations. The novelty of the test often dis¬ 

tracts from the )n‘s( exercise of the faculty tested, so that a very brief period of 

practice might produce si more constant and significant result. Fatigue and one’s 

physical condition are also itiqsirtant causes of variation. It is impossible in the 

environment of the present laboratory to secure the necessary time and facilities for 

minimizing these objections. They detract more from the value of an individual 

record than from that of the ixmibined statistical result. Ho much remains to lie 

done in this line of investigation that at every step interesting problems are left 

unanswered. Hut what hns lieen done emphasizes the importance and probable 

value of further research. The problems to be considered when once the normal 

capacity has ascertained are such general ones as the growth and development 

with age of various powers; what typea of faculty develop earlier, and w hat later, 

how far their growth is conditioned upon age, ami how far upon education; again, the 

different* lietween the sexes at various ages, differences of race, environments, an 

social status are likewise' to Is* determined. The relation of physical developmen 

to mental, the correlation of one form of mental faculty with others, the effect o a 

special training, these, together with their many practical applications, form t e 

more conspicuous problems to the elucidation of which such tests as arc here ta'en 

w ill contribute. In addition to the interest in his or her own record, theiudivi 

has thus the satisfaction of contributing to a general statistical result. 

THE SERIES OF TESTS. 

The apparatus is arranged on a series of tables, the attendant directing the test from 

his place in back of them, while the subject, as a rule, is seated upon a chair p 

between the tables. A railing separates the attendant and subject from those w 

may he observing the tests. Beginning on the left of the entrance from t taise, 

the tests are arranged as follows: 

Table No. 1. 

Judgment of length* by finger movement*.—Five bars with terminal stops are arra 

horizontally, the one above and a little behind the other; the subject passes is 

linger to and fro along these bars and so forms a judgment of their relatiu? 

He indicates his result by placing a peg, bearing a number “5,” in a hole on t ® 

which he regards as the longest, a **ln on the shortest, and “2,” d, an_ 

‘Official Catalogue of Exhibits, Department M. 
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com*?-pond i ugly. Having thus arranged t he one series of lengths in what he deter¬ 

mines to Ik* tlu* true order, the apparatus is reversed and another series with smaller 

differences is presented for arrangement in order. The sensibility involved in this 

test is the information obtained from the sensation accompanying the contraction of 

the muscles. Tin* result is recorded in each ease as correct or as involving a certain 

degree of error. The true lengths are 150, 166,181.6, 100.7, 210.0 (a ratio of increase 

of one-tenth) for the coarse series; and 150, 157.5, 105.4, 173.6, 182.3 (a ratio of 

increase of one-twentieth) for the tine series. The apparatus is entirely screened 

so that the bars are never seen. 

This method of arranging in order a coarse and a One series of five stimuli has 

been adopted in several of the tests on account of its advantage of combining a large 

number of comparisons in one result and of permitting the subject to make Ids own 

record at his own convenience. 

Judgment of weight*.—A series of live weighted hard-rubber Ixixea, differing in 

weight, are presented and the subject required to arrange them in order of weight. 

The weights are held and raised between the thumb and forefinger, the sensibility 

involved being the combined pressure sense of the skin and the sense of resistance 

overcome by the contraction of the muscles in raising the weights. Two series of 

weights are used, the coarse weighing 300, 320, 341.3, 364.1, 388.4 grams (a ratio of 

increase of one-fifteenth); and the finer, 300, 310, 320.3, 331, 342 grams (a ratio of 

increase of one-thirtieth)* 

Touch.—The minimal distance is determined for the tip of the forefinger between 

the points that can just he felt as two. This form of sensibility differs greatly in dif¬ 

ferent portions of the ImmIv; points separated by one twenty-fifth or one-fiftieth of 

an inch can be felt as two on the tip of the tongue, while on the luiek of the neck 

they may be separated by three-fourths of an inch and yet he felt as one. A series 

of fixed points are used, varying by half millimeters up from 5 to <1 nun., and a 

result quickly reached. The points are necessarily applied at precisely the same 

moment and with a constant arid known pressure. 

Tahiti So. t. 

Judgment of xtirface* hy feeling.—A series of surfaces (about 3 inches square) are 

formed by winding wires of various diameters tightly around an iron form. Koch 

turn of the w ire rests close against the neiglioring ones, so that a more or less rough 

or smooth surface is formed according to the grade of wire used. The subject places 

the forefinger of his right hand successively through five openings in a screen, by 

which the surfaces are hidden from view , and feels the surfaces by passing the tip of 

the forefinger to and fro across it. Having estimated their relative roughness and 

smoothness he places a jn*g bearing a “6" over the coarsest surface, a “ 1 " over the 

finest and the others accordingly. The sensibility involved is a form of active touch 

similar to that used in judging the texture of cloths, metals, etc. A coarse and a fine 

series are used, the wires having diameters of 0.051, 0.064, 0.081, 0.102, and 0.128 

inches (a ratio of increase of one-fourth) in the one series; and 0.051, 0.057, 0.064, 

0.072, 0.081 inches (a ratio of increase of one-eighth) in the other series. 

Rapid)(if of mwcmcnl.—The subject touches an electric key as quickly as possible, 

each closing of the circuit being automatically recorded. In this way a record is 

taken of the maximum number of finger movements that the subject can make in 

15 seconds. The wrist is held in order to insure an isolated and uniform finger 
movement. . 

SeasHirenf** (o pain.—A gradually increasing pressure is brought to bear upon the 

tip of the forefinger of the left hand, and the subject is asked to indicate the moment 

at which the pressure first becomes at all painful. This lower limit of pain is 

recorded to the nearest one-fourth of a kilogram (1 kgtn. =2.2 lbs.) by means of a 

coiied-spring indicator. Three records are taken. (This apparatus is designed by 

i rolessor Catu*ll, of Columbia College.) 

COL KXI Hi — I >2—— 25 
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Table No. 

Equality of monwufc—The subject places the point of a lead pencil at the left end 

of a sheet of paper 15 inches long, ami makes five movements by rawing the pencil and 

bringing it down again, the attempt Udng to make tin* distance between the dots so 

recorded equal. The test is made with the eyes closed, the estimate of the distance 

moved depending upon the motor sensibility. The only limit of movement is that 

snggi-sted by the length of tile pajior. The average distance between the dots and 
the average pereentage of deviation are computed and recorded. 

Uqmnlucium of limy. Three lines, approximately I, 2, and 8 inches in length,are 

shown one at a time. The line is removed and the subject immediately thereupon 

draws a line as nearly as possible of the same length as the one just seen. The 

amount and direction of error of each reproduction is recorded. 

hvornci/ of aim. - The subject attempts to touch with a hard-rubber pencil a small 

cross printed on a sheet of pajver (3 inches square) and placed upon the table about 

18 inches away. The error—i. e., the distance Iwtween the center of the cross and 

the jsiint actually touched—is recorded hv means of carbon paper upon a sheet 

lament h. The subject is thus prevented from seeing his error, while a circular screen 

upon the pencil hides the cross a little before! he point approaches it and thus insures 

a direct and uniform movement. The subject attempts to strike the cross ten times, 

and the direction and amount of each error is noted. 

/hrixiou of InojtU*.- The apparatus (devised by Professor Munsterburg, of Harvard 

University) consists of a surface of black felt, about 20 inches long, with three 

adjustable white strips for dividing off the surface. The strips at each end are set 

to form a constant distance (in the present test 40 cm. = 10.2 inches), and the sub¬ 

ject'- task consists in setting the middle strips so as to divide the distance exactly in 

two; or, again, to mark off one-third of the distance. A scale may he quickly turned 

into position and the error noted. 

flight ami lift mon no at*. The subject places the forelinger of each hand upon the 

center of a wire and simultaneously moves the lingers out to an equal distance in 

opjKifdte directions. Rv means of tlu* buttons left at the ends of the movements and 

a wale the difference in the extent of movement of the hands is determined. In 

this test right and left handedness plays an important part. The instrument was 

designed by Dr. Fit/., of Harvard University. 

Table No. 4. 

Amiran) of mm, mint*.—Starting at the center of a sheet of paper 12 inches square, 

the subject draws a line as accurately as possible, tirst toward a point at the edge of 

the sheet to the left, then to the right, then above, and then below. The starting 

jMiint and the four other f>oiuts are marked by crosses. To prevent the natural 

retardation of the movement as the pencil approaches the cross a small circular screen 

is placed upon the pencil. The error and general directness of the movement are 

recorded. This test, like the accuracy of aim and reproduction of movements, 

involves the guidance of movements by the eye. 
•huhjmint/f of If'njth* by tight.—By pressing one or another of live keys, five cards 

ap|M*ar lscaring lines of different lengths. The subject judges the relative lengths of 

the line, and indicates his judgment by placing a peg hearing the number <> 

upon tin; key that brings up the longest line, a “1 ” on the shortest, and soon. The 

apparatus is then reversed, and a second series of five lines with smaller differences 

presented for judgment. The lines in the coarse series irre 2.00, 2.10, 2.20, 2.31, and 

2.4:i inches in length (a ratio of increase of 1-20), and in the tine series 2.00, 2.O.), 

2. in, 2.15, and 2.21 inches (a ratio of increase of 1-40). 

!'^ti mot ion of Unnjth* in four directions.—The upper arm of across printed upon a 
t rif paper 8 ineh<*8 square hears a small mark 50 mm. from the center. The sub* 

P < t attempts to place a mark upon the other three arms at an equal distance from 
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the center. The divergences from '>0 mm. are then measure*! to the nearest, half 

millimeter. The arms of the cross are unequal, and are symmetrically placed in order 
to insure judgment of length from the center out ward. 

fibrin alphabet. -This name is given to st series of twenty-five characters, each con¬ 

sisting of a vehicle stroke ami two horizontal strokes, one above and one below. The 

horizontal strokes are either both long or lw»th short, to the right or left, or long on 

one side and short on the other. Twenty-five typical variations have been detected, 

and one of these singled out as the form to be identified. Over two hundred of these 

forms are arranged in a olmnee order upon a sheet S.5 inches square, with the form 

to be identified elearly indicated at the top. The subject finds and marks off as 

rapidly as possible as many of the forms exactly like the one designated as he can 

recognise within the time allowed, ninety seconds. The number correctly and the 

number incorrectly marked are recorded. The test involves the power of rapidly 

distinguishing between small differences in length, position, and form. 

Tattle An. ,5. 

(juictn'M of jtt'rrrjUinn.—Behind a photographic shutter there appears for a brief 

moment (about one-twentieth of a second) a card bearing a series of black dots, or 

dots of different colors, or words, etc. The subject attempts to determine the num¬ 

ber and color of the dots and to road the words within brief period of exposure. 

From the correctness of the answers given the quickness of perception is estimated. 

Memory.—A series of printed words, numbers, etc., appears successively behind 

an opening in a screen; as s«mn as the series is completed the subject attempts to 

write as many as possible of tin* words or numlx»rs in their proper order. The num¬ 

ber correctly recalled with and without regard to order are recorded as an indica¬ 
tion of the range of memory, or “memory span." 

Reproduction of length* by memory. — In a former test (Table No. 3) the subject drew 

lines as nearly as possible of the same lengths as three pattern lines shown. Me 

now draws these lines again according to his recollection of them. The increase of 
error is due to the fading of the sense image in the memory. 

Table No. it. 

Locution reaction.—A white spot upon a metal strip may be placed at any portion 

of about one* sixth of the circumference of a circular track (diameter about 36 inches). 

The spot is concealed by a screen, the falling of which is the signal for the subject 

to find and touch the spot as accurately and quickly as he can. The fall of the 

screen starts and the touching of the spot stojis the swing of a penduliim-chronoseope. 

The time is thus measured to the nearest one one-hundredth of a second and the error 

in position to the nearest millimeter. (This apparatus was designed by Dr. Fitz, of 
Harvard University.) 

TiibU No. 7—Reaction*. 

Simple reactions: Touch, hearing, night.—The time to Ik* measured is that elapsing 

x*tween the presentation of a stimulus and the indication by the subject that the 

resulting sensation has been received. The subject receives a tap on the bark of the 

land, hears the stroke of a bell or sees a white spot in back of a falling screen; the 

fame movement that produces the touch, the sound, or the fall of the screen starts 

an electric chronoscope registering one-hundredths of a second. The reaction con¬ 

sists in touching a key, which instantly stops the hands of the chronoscopy. 

an pit's reaction*: Chair* of hco loaches.—The right or the left shoulder of the sub¬ 

ject ].«. touched, and ag quickly aa possible lit* touches a key W'ith his right hand if 

e touch ha.- been on the right shoulder; with the left hand if upon the left 

ou ( er. The increase of time above the simple miction is that needed for deter- 

mining the place of the stimulus and for choosing the proper movement. 
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(’hour of Jii t mnninT> will nun'anrnt*. Tim stimuli are the five numliers, 1,2, :>, 4 5 

r\|n>'<•<! l»> the falling of the sereeu; ami 111«* reaction, (he touching of the particular 

«»ne of Die five keys hearing Die mituher exposed, The time measured is that needed 

for reading the mnnher and choosing the proper one of five movements. 

The apparatus i* also arranged for the determination of the time of a variety of 

mental pr»*oowHos, Hindi as color distinction, naming pictures, reading, adding, elassify- 

ing, association, etc. 

In all tests several records an* made. 'Hies** time movements are important as a 
t»*st of general mental alertness, and as a means of studying mental processes not 
readily susceptible of na'asurement by tin* usual methods. 

< ofttfiug ti The time needed for writing ten given short words from a printed 

copy is measured to the nearest second. 

\*<in iotiou ft*!. The time needed for thinking of and writing down an association 

to ntch of ten given words is measured. The difference in time between this and 

Die preceding test gives some indication of the readiness of association. 

/Vbtrr anil irt,ril h /. The rapidity with which a given ten words or pictures can 

Ih- found amongst fort s is measured. This time serves as an index of general mental 

alertiic-s, and also gauges the closeness of association between word and picture. 

The t» -t is further arranged to yield some iiulicution of memory, first, as the power 

tc* refill, and Heeondly, as the power to recognize. First, the subject attempts, after 

a given interval, to write as many of the forty words or pictures as he can recall; 

and then he attempt* to mark off on a sheet containing sixty pictures <>r words 

in irngular order 1 the original forty and twenty others) as many as he can recognize 

U* having hvd on the former sheet. The mnnher of pictures or words correctly 

recalled and correctly recognized gauges the capacity of this form "f memory, while 

the time m**dcd for the various stages of the test gives a further useful indication. 

OITICAI. TKNTN. 

On the wint walls, to the rear of tables tt and 7, are arranged a series ol tests of the 

range and accuracy of form and color vision. 
Wmtjf of riWoii.—-The subject views, at a distance of 5 meters (Ilk4 feet), a card 

bearing in projier sizes a scries of rings, either ctnnplelo or open at one or two places 

to the left, right, above, or lielow. He is given a blank, spaced off like the large 

card, and draws the forms in their proper places as well as he can. All naming or 

reading is thus avoided, while the smallest set of circles correctly drawn determines 

the range of vision. The sizes extend from 30 to 2.5 diopters. (The execution of 

this test is due to Dr. C\ A. Oliver, of Philadelphia, Pa.) 
Acruntrif of vision.—< iroii|*s of dots of various sizes 40 to 2.5 diopters are viewed at 

a distance of 5 meters, the subject counting the number of dots in each group. T e 

smallest size* of dot correctly counted indicates the accuracy of vision. 
Color wise.—A series of L'S circular patches of color are arranged in their spectra 

order around the circumference of a large black disk. These colors are indicat 1 < } 

numliers from 1 to 2H. Through a circular opening at the center of the large ^18 

any one of ten colors may be made to appear; each central color is indicated by a 

letter, A, P*, (’, etc. The test consists in matching successively each of the tin ten 

tral colors with one at the circumference. This the subject does as rapidh aspossi 

hie; the nature of the error is an indication of defects of color vision, while the time 

furnbln** an index of the development of the color sense. 
Shtuh.—Nine shades of gray are arranged upon a board, not in the order of t ieir 

intensity, and are indicated hy numbers. Then one of the shades is shown sing y 

and the subject attempts to identify it by its number. The number and the nature 

oi the errors gauge his ability to sih* slight distinctions of shade. . 
In addition to these tests of which systematic records are made, there are tea 
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theconfusion of colors, singly and in pairs; preference of proportions, and oilier teats 
which can not be further described. 

Drmonxtrot'On tolfa -U]>on a long table near the east wall are shown some pieces of 
apparatus and materials illustrating a few typical principles in the study of sensation. 
Among the points demonstrated may he mentioned, color contrast, color mixture, 
subjective colors, duration of the after image, stereoscopic combinations, double 
images, retinal rivalry, peripheral vision, blind spot, estimation of size, visual inter¬ 
pretation, contrast of extent and intensity of pressure, upper and lower limit of 
audibility, etc. 

Chari*, nmr*, etc,—Along the west wall and portions of the east wall are arranged 
a series of curves representing in graphic form the result of investigations of various 
sensory, motor, and mental faculties. The largest group is devoted to sets of curves 
showing the results of tests, many of them the same as those taken in the laboratory, 
and all of similar purpose. These results are based upon tests taken at nine different 
colleges, upon &50 ]>ersons, with college students predominating. They represent 
the normal accuracy aml distribution of certain forms of sense and motor capacity 
and mental powers, and the nature of the error when a constant error is involved. 
Other groups of curves illustrate the results of research upon the relation between 
mind \nd laxly, on memory, illusions, involuntary movements, reaction times, 
association, etc. 

Pfiotoqniph*ojptifrholoyictilhtUtratorir*.—Upon the south wall and adjoining portions 
of the east and west walls the chief psychological laboratories of this and other 
countries arc represented by photographs. This collection gives a general view of 
the extensive material provisions that have been made for the further development 
and teaching of experimental psychology. The photographs are accompanied hy 
outlines of courses of study in psychology. The foreign universities represented are 
Bonn, Geneva, Paris, Prague, Horne, Tokyo; the American an* Drown, (Mark, Colum¬ 
bia, Cornell, Harvard, Illinois, Pennsylvania, Princeton, Toronto, Wellesley, Wiscon¬ 
sin, and Yale. 

The material contained in this lalxwatpry has lieen collected hy the section of 
psychology of the department of ethnology, with the aid of the psychological depart¬ 
ment of the University of Wisconsin. With the exceptions already noted, the appa¬ 
ratus has been prepared and in most eases design**! for the use of this laboratory. 

The electrical supplies are exhibited hy the Ansonia Electrical (Vmipany; the 
shutter used upon table No. f> is exhibited hy the Hauscli A Isimb < )ptieal Company, 
Rochester, N. Y. 

APPARATUS KOOM. 

a 

The collection of apparatus aims to exemplify the chief forms of apparatus and 
material used in special research and general study of mental phenomena. Some of 
this apparatus is used as well by physiologists, physicists, and physicians, but the 
greater portion has been designed especially for psychological purposes. 

The apparatus has l>een collected hy the section of psychology of the department 
of ethnology, the chief contributors lieing the psychological departments of the fol¬ 
lowing universities: Brown, Harvard, IV*nnsylvania, Toronto, Wisconsin. The tol- 
lowing instrument makers: Cambridge Scientific InstrumentCompany, Cambridge, 
England; II. Elilw, Freiburg, Germany; K. Jung, Heidelberg, Germany; J. D. Kage- 
naar, Utrecht, Holland; M. Kohl, Chemnitz, Germany; C. Krille, Leipzig, Ger¬ 
many; F. Mayer, Stnisshnrg, Germany; W. 1‘etzohl, Is*ipzig, Germany; H. Rothe, 
Rrague, Austria; E. R. Stohrer Leipzig, Germany; Ch. Verdin, Paris, France; 
Mlton-Bradley Company, Springfield, Mass.; Gauun & Parsons, New N «>rk; Mey- 
rowitz Brothers, New York; Queen & Co., Philadelphia; E. S. Ritchie & Sons, 
Lofton; Carnal I, Philadelphia, together w ith a number of individual exhibitors. 

The apparatus is classified throughout according to the purposes tor w hich it is 
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umvl, hl each liears a lalnd ox plaining it* mode of two and acknowledging its 

source. There an* ten ease* of appunitu*, tin* content* of which are indicated as 

(In ginning u|*»n the left of the entrance from the able) touch; the eye light and form 

x'iw; color sense; binocular vi*iou (in lowercase, color contrast); hearing (inlower 

ca-v, visual inferences; movement (in lower case optical illusions); recording appara¬ 

tus, tiirn^-measuring apparatus; reaction-time aifOHBories. 

In addition there are arranged upon platform* in the center of the room and near 

tin* north wall, a* well a* on the top* of the case*, a miscellaneous series of apparatus 

too large to he exhibited ill the eases. 

7\,urh. W hat is properly termed touch include* a group of sensibilities connected 

with the skin. Tlie chief of these are the form and space sense of the skin, sense of 

pressure, sense of teui|MTnture, and the sensations accompanying muscular contrac¬ 

tion. The form sense in most usually tested by ivathesiometere, which determine the 

smallest distame lietween two point* that may he felt as two, this distance differing 

widely in different portions of the body. A variety of designs of such apparatus is 

exhibited. Another group of instruments have for their object the determination of 

the smallest outline uml solid shape* that may be distinguished when placed upon 

lh< skin; of the slightest difference* in texture and in thickness that can be felt; of 

the perception of movement upon the skin; of the relation lietween lengths as judged 

bv the skin and by the eye; of the combination* of touch impressions, and the like. 

\- types <if apparatus for the study of the pressure sense, test weight* and special 

form* of pressure balance* are exhibited. These are used to determine the smallest, 

difference* in weight that ran ho |>ereeived under various circumstances. The tem- 

j»c rat urc ttcusc is represented by simple devices for locating and mapping the hot and 

cold sj«ots, nr the s|axial |*>int* of the skin specially sensitive to heat or cold. A 

ntiiulicr of devices for Htn>lying the extent and accuracy of the sense of movement 

complete* the inventory of this rase. ^ 

Th> <•»//* lujht ttiol jnrm hcihh\— A* tin* processes of seeing are most directly related to 

tin* structure of the eye, and the formation of the image and the movements of the 

eyes, the tir>t group of optical apparatus is devoted to these points. The case con¬ 

tains several forms of artificial eves, by which the relation* and functions oft e 

several parts of the eye may be conveniently reproduced; special devices for illus¬ 

trating tin* changes accompanying the accommodation, the path of the rays, the or 

matiou of the image upon the retina, the movement* of the eyeballs; also apparatus 

for determining the chief form* of optical defects. 

The method* of testing the form sense of the eye, i. e., the accuracy and range 

vision under different conditions, are represented by perimeters, optometers, 

dots, test letters, test forms, t»*st diagrams, etc. Device* for demonstrating © 

blind sj*>t, and a variety of accessory apparatus (shutters, diaphragms, dark tu 

an* also included in this section. . § ..I 
('n/or aeiixf'.—The lirst of the two <*a*e* devoted to the color sense contains a van© 

of eolor wheels, illustrations of eolor mixture, and method* of detecting coot* 

blindness. The color-wheel is at once the simplest and most universal nati 

obtaining variations in color and shade. The various types differ mainly in rea^„ 

to th** manner of rotation, whether by hand, foot, clockwork, or electric motor, w 

special wheels have been devised to permit the proportion* of colors to bee ang 

while the wheel is in motion. All these types are represented. In a frame upo® 

the wall arc displayed the methods of prepari ng disks for ex peri men tsiu color via ^ 

These include slit disks sliding upon one another and thus producing any 
proportion of the component colors; graded mixture, mixture* hv half-disk*,,ant ^ 

showing the resulting color and the component* at the same time; < is mi ^ 
between the pigment and color mixture; method* of measuring color proportions, 

I he various met hods of detecting color-blind 116*8 are displayed in this an 

following case. Fur convenience these method* may be classified as the mate 
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the naming, the confusion, and the quantitative methods. Tin* matching method 

consist* in placing before the subject n series of pattern or typical colors and requir¬ 

ing him to select out all colors like them. The matching methods are represented 

hv Holmgren’s worsteds in various forms, by Oaeton’s test wools, a series of wools 

arranged by Dr. Oliver, the Magnus Jeffries color card, etc. For practical purposes 

the distinction of color a* signals, and of naming them correctly, is important, and 

has led to a variety of devices for detecting the readiness with which given colors 

can he recognized and named. Several such devices are exhibited. The confusion 

method is represented by arrangement of colored lmuds, with narrow strips of a 

different color inserted ujH>n them; by colored letters printed on colored backgrounds; 

hv Stilling’s test plates, consisting of ligures formed by irregular blotches of color 

upon a background of another color, and by other variations of these. In all these 

a person with a certain form of color defect is unable to read or distinguish what is 

dear to the normal eye. In tlie quantitative tests the object is to determine the 

precise amount of white and colored light that give rise to the two colors that are 

wrongly pronounced the same. The chief forms of such apparatus exhibited are those 

designed by IVofewor Holmgren, Professor Ponders, and Professor liering. 

Several of the pieces of apparatus already described are contained in t he second 

optical case. In addition, this case contains apparatus for illustrating changes of light 

anil shude, contrast of light and shade, collections of disks for various purposes, chro- 

motropes, and also apparatus used in testing the accuracy with which lines and angles 

and their positions in space may Ik? estimated. 

Hinoeular virion.—The combination of the images in the two eyes to form one pic¬ 

ture is a moat important fact in vision. The apparatus whose special purpose is to 

Illustrate the process of seeing or inferring the solidity of objects from the two 

retinal irnagi** is the stereoscope. As illustrations of the phenomena of binocular 

vision are shown rods and other apparatus for demonstrating double images, devices 

for illustrating the horopter, diagrams for combining points of vision, and a variety 

of general and special stereoscopes. Methods for obtaining binocular color mixture 

are also shown. 

The lower portion of this ease is devoted to the phenomena of color contrast and 

subjective color. The chief point illustrated is that a background of one color will 

change a neutral gray into its complementary, green inducing pink, yellow blue, 

etc. A gray ring placed upon green paj»er and covered with white tissue paper seems 

pink; a gray ring formed bv the rotation of black and white Uj*>n a green sector 

becomes pink; a black dot seen in reflection upon a white ground in proximity to 

a black dot viewed through red glass becomes greenish; of the two shadows of a 

rod, one formed by colored the other by white light, the one shadow will show the 

color of the light, the other the complementary color, etc*. All these forms of color 

contrasts are shown. The change of color when presented upon different back¬ 

grounds and other related jsiints are also illustrated. 

1 utual infrrrnctve Optical Mutuum.—The lower portions of the two eases at the north 

end of the east wall contain illustrations of inferences from visual sensations in dis¬ 

tinction to the primitive sensations themselves, and of a few types of optical illusions. 

Stereoscopic cards illustrate the inferences of solidity or the third dimension of space; 

several fortnsof the zoetropc illustrate the inference of movement from an interrupted 

series of changes of position; diagrams illustrating the interpretation of lines, as the 

pictures of object* and other similar principles, are also shown. The chief types of 

illusions illustrated arc illusions of relative length and area tine to contrast of par¬ 

ticular outlines and angles; illusions of change of direction of straight lines, and 

deviation from parallelism of parallel lines as the result of intersecting angles, illu¬ 

sions depending upon irradiation, etc. 

The selection of apparatus 1 tearing upon the form und color sense has been made 

with the assistance of Dr. <\ A. Oliver, of Philadelphia. Dr. B. Joy Jeffries, of Bos- 
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ton. has contributed largely to tin* collection of apparatus for tin* detection of color- 
blilldhOHS. 

Hatting.—The ap|*aratus for the study of the sensation of sound, and partirularly 

of musical |>erLvption, an* so clalmrnte a* to preclude their exhibition*, hence here 

only the simplest ty|s*s of apparatus are presented. These include bars for determin¬ 

ing the npj»er limit of audibility, whistles for the mime purpose, tuning forks for 

studying the relations of musical pitch and the sensitiveness tomusieal intervals, mono- 

chord for studying simple phenomena of pitch, resonators for the analysis of over¬ 

tone, whistles for the study of unison, <»alton’s apparatus for determining slight dif- 

fen un •* of pitch, and also a few devices for studying the sensitiveness to slight differ¬ 

ent v* of sound intensity, the* power of sound location, and the nature and accuracy of 

the sense of time intervals. 

Motnnrut.—This group of apparatus illustrates the function of movement as an 

index of mental and nervous conditions. There is an ergograph, or apparatus for 

ref«.riling muscular contraction* and thus studying the control over muscles, fatigue, 

coordination, etc.; an apparatus for demonstrating the changes in the volume of the 

arm. accompanying volition and mental effort; a sphygnograph for recording the 

pi. ; sevc d devices for recording the involuntary movements of thearmand body; 

dynamometers for te-ting tin* strength of muscular contractions; apparatus for deter- 

mining the rapidity and n*j.'iilarity of movements; a deviin for demonstrating tremor; 

arm holders, ami other allied pieces of apparattis. 
lirrurthntj (tpjmmtuM. The value of the experimental study of mental phenomena 

defends no frequently upon the means of recording the results that one case is devoted 

to type* of recording apparatus. The most universal of these is a kymograph, or 

revolving drum. The drum is driven hy dock work at a very uniform rate and iscov- 

ered w ith glazed paper, upon which a coat of soot has been collected by holding it 

above a burning lamp. lT|»on this rotating drum aperies of writing points, controlled 

by edectricity or air, write their record by tracing delicate white lines as they expose 

the paper by rubbing off the light coating of black soot. These records are then 

bathed in shellac and iruide permanent. In the study of movement, in the recording 

of time intervals, in the analysis of the relations between physiological and psycho¬ 
logical priMt-ss***, in the study of the proficiency of voluntary control, in the study 

of the interference of sensory and motor processes as a means of electric contacts, and 

in a variety «,f other way*, such an apparatus is indispensable. Several such kymo¬ 

graphs, both simple ami complex, w ith a variety of attachments for insuring change 

of rate, convenience in manipulation, adaptation to different forms of experiment, 

etc., are represented cither by the apparatus itself or by photographs. Electrics 

attachments arc represents! by time markers, tuning forks, phon-autographs, Deprez 

signals, electric keys, sw itches, magnets, etc.; pneumatic attachments by simple an 

complex tainlioiirs of various types; apparatus for recording the movements of t e 

lips, of the voice, of the throat,«»f the pulse, of the respiration, of the contraction o 

muscle, of the fingers, and the like. j 
Time-meaxuriiu/ appttrnlu*.—The study of the time consumed by simple men 

processes forms one of the main divisions of experimental psychology. Theapp 

cations of such study and the generalizations to which it leadH are of importance an 
value in many directions. Time-measuring apparatus is also needed in other types 

of psychological 1‘esearch. 18 ■ 
For measuring long intervals a stop watch and a metronome are shown, t e P 

watch measuring to the nearest fifth of a second, tin* metronome to the nearest one 

fourth of a second. More convenient is an automatic metronome which can 

started and stopped by the closing of an electric circuit and which registers the num 

l>er of oscillations. The metronome may be made to register its oscillations upofl® 

rotating drum. Two forms of interrupting clocks for this purpose are also exhibi 

l*y means of these Hocks a great range of intervals may be accurately' recorded. 
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Tuning forks registering one one-hundredth or one two-hundred-and-fiftieth of 

a peeond are exhibited. The chronoseupc of Il’Arsonval enables the observer to 

reail off on a dial one one-hundredth of a second, and has the advantage of being 

noiseless. A mechanical clock designed by Professor Mimsterberg also registers to 

one one-hundredth of a second; a water ehronoscope, the time being measured by 

the amount of fall of a column of water, registers to one two-hundredth of a second 

or less, while the Hipp ehronoscope (two mountings of which are shown) registers 

to the nearest one one-thousandth of a second. There are also exhibited certain 

special reaction time instruments that record by the vibration of a fork the interval 

elapsing lie tween the presentation of a stimulus and a response to it. Those repre¬ 

sented are designed l»y Beetz, Donders, Kxner, Bowditch, and Fit*. 

Accmorieafor wicfum*.— To complete the onttit for the study of reaction times 

there are needed means for controlling the time-measuring apparatus, various forms 

Of stimuli for impressing the various senses and presenting mental problems, and 

various simple and complex forms of reaction keys. In addition a shutter or other 

means of determining how much can be recognized within a brief interval of expo¬ 

sure is needed. Types of all these forms of apparatus are represented. For control 

the falling of a ball or of a shutter or the swing of a pendulum may Ik- used, the 

theoretical being compared with the actual time. As types of stimuli for sound a 

Bound magnet, which also yields a premonitory signal, and electric 1tell are dis- 

played; for touch a mechanical key and an induction coil (furnishing an electrical 

stimulus), and also a special key by which a shock may be given to tbc linger by 

which the reaction is made; and for sight several forms of exposure nparatus, by 

means of which any one of two or more objects may be shown simultaneously with 

the starting of the ehronoscope. Apparatus for a “chain reaction, in which the 

reaction of one subject giv»*s the stimulus for the next, is also shown. In addition a 

variety of material us»*d as stimuli and in tin* study of memory, attention, and usso- 

ciation, such as sets of words, letters, numbers, pictures, colors, lines, etc., are dis¬ 

play ed and dweribed. < >f miction keys there arc forms for simple miction with 

the finger; for reaction with any one of the live lingers, a reaction keyboard with 

fifty keys, a foot key, a lip key, sj»ceeh keys of several types, etc. 
The platform*.—The instruments exhibited upon the platforms are an apparatus 

for showing the relation between the attention and tin* moment of receiving a stimu¬ 

lus, a large apparatus for the study of movements of the arm with and without 

resistance, a color wheel for foot power, a general optical testing board, a large 

stand for the studv of xesthetic proportions, a time-sense apparatus, an apparatus 

for demonstrating the perception of distance; a square for visual estimates ol length 

and area, a universal chronograph for recording intervals of various durations, and 

several others. 
Photogpiphx, etc.—Both within the cases and without the Walls are exhibited pho¬ 

tographs of apparatus which serve to supplement the collection. 

Certain points of especial interest in view of recent advances, in 
addition to this detailed account, hy Professor Jastrow, niay he 
included within the limits of the popular presentation required by this 
report. 

The collection of apparatus is probably tin* most complete, as a 
whole, that has ever been made, notwithstanding some obvious deli 
cieneies. For example, instruments for sound and tone experiments 
are almost altogether wanting; and if this omission is excusable in tin 
working laboratory, considering the incessant noises made by the busy 
fair goers, it is unaccountable in a simple apparatus exhibit, except on 
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t In siip|M»*ition that makers and owners could not be persuaded to 

contribute. Pile pieces for sight, muscle sense, and color sense are 

well chosen, and so is the apparatus for demonstrating the laws of 

reaction time and other special psychophysical principles. Of course 

it i> impossible, without becoming too technical, to give a detailed 

account of these instruments, hut some remarks on a few of the more 

recent adaptations of physical research may interest general readers. 

The kymograph of Ludwig, exhibited by Pctzold, of Leipzig, still 

holds it* place as probably the most complete and available apparatus 

for graphic recording. The instrument at the fair has, besides a 

spiral attachment, an excellent device for tilting the revolving drum 

at unv angle to the perpendicular. A new instrument of the same kind, 

with much to commend it. was shown by Dr. IN itmer in the Uni¬ 

versity of Pennsylvania exhibit. Kothe, of Prague, sends a *kpoly- 

graphM with accessories (after Knoll), which provides a very cheap 

revolving-drum movement of two velocities with a variety of tambours 

for recording and a seconds, clock for time marking. Among other 

time measure* the two latest ehronoscopes are those exhibited by 

Klbs and Verdin, devised, respectively, by Mil lister !>©rg and P* Arson- 
vul. They are both excellently adapted to measurements to hundredths 

of a second, and both can In* made to record thousandths. I he D Ai* 

aonval has this advantage over the other, as well as overall previous 

ehronoscopes, viz., that it is practically noiseless. It is ulso portable, 

and in its attachments very convenient for the simpler reaction demon¬ 

strations. Among the pieces of apparatus for investigating move¬ 

ment. those of (’attell and Mfmsterhcrg hit adapted to a great nurabci 

of special uses, the former affording ready measurement of force and 

rapidity, and the latter of direction, locality, symmetry, etc. 

A new improvement in the matter of devices for color mixing is 

shown in two instruments to Ik? found among the exhibits of the Uni 

versity of Pennsylvania and the German universities, respectively 

the former due to the ingenuity of Dr. Witmer and the latter vvorke 

out by Professor Kbbingliaus, of Berlin. They both have appliances 

for regulating, during the revolution of the wheel, the amount of sur 

face of each disk exposed. They both secure this (so far as they o 
secure it) by means of a spiral interlocking arrangement of concentiic 

tubes supporting the different disks, so that by moving one tube wit in 

the other it is also turned upon its axis, thus disclosing or eonceatng 

more or less of the. color disk which it bears. Other interesting picc^ 

of apparatus are the color-contrast instruments of Hering, exniDi 

by Kothe, of Prague; a series of contrivances for utilizing the princi 

pie ot tin* Marey tambour, exhibited by Verdin, of Paris; the new con 

trol hammer of \\ undt, for use in connection with the Hipp chiono 

scope (in the German educational exhibit); Stumpf s tone instruinen^ 

(also in the German collection); Munsterberg's large “Augonimvv 
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apparatus for experimental work in the dimensions, locatio/is, etc., 

of the iield of vision; Cutted's dy nanometer, and the capital series of 

simple sense-test appliances exhibited by Jastrow. 

In the testing room the series of interesting sense and memory tests 

were given to all comers. The educative value to those taking them, 

and to the public generally, is probably their greatest value under the 

circumstances, which are not conducive to scientific accuracy. More 

may lie expected, however, from the series of results obtained from 

different colleges in this country, where the same tests were given to 

groups of students by competent instructors before the fair opened. 

The arrangements for administering these tests, I may add, exhibit 

much ingenuity; indeed, two of the pieces of apparatus used—one a 

time marker constructed on tin* pendulum principle with well-contrived 

accessories (from Dr. Fit/., of the Lawrence Scientific School), and the 

other a new falling screen for brief exposures to the eye, designed bv 

Professor Jastrow are. in mv opinion, improvements on most of the 

older contrivances for their particular uses. 

(b), (c), (d), (k). TIIK EXHIBITS OK (b) Till-; GERMAN EDUCATIONAL 

department; (r), the Deutsche (jesf.i.lschaft i-Tr mechanik 

und oftik;" (d), individual pkivatk instrument makers; and 

(e), separate universities. 

The two German agencies mentioned as (11) and ((') send what may 

be considered as on the whole the best indication when taken in con¬ 

nection with the special pieces of apparatus sent from German work¬ 

shops to the collective exhibit of the department of anthropology—of 

the application of modern mechanical skill to the construction of instru¬ 

ments of the delicacy required for psychological experiment. These 

instruments are mainly adaptations of well-known principles and often 

of well-known apparatus used by experimental physiology, physical 

optics and acoustics, electricity, etc. The instruments shown by the 

German Mechanical and ()ptical Society are almost entirely common to 

psychology and these sciences. The pieces in the German educational 

exhibit are largely the special arrangements found useful in tin* labora¬ 

tory at Leipzig, and so show very inadequately the real progress of the 

science in Germany. Yet they are of great historical interest. The 

collection is much less complete than that made by the German instru¬ 

ment makers in connection with the collective exhibit in the depart¬ 

ment of anthropology. In this connection it should be mentioned that 

the account given of experimental psychology in Germany, by Pro¬ 

fessor A\ undt, in the official book, “Die Deutsche lTiiversitaten, 

prepared by the imperial minister of education, is not adequate (and 

probablv the author did not intend it to be considered so) when taken 

a* an exponent of the present condition of this science and the place it 

occupies in the German universities. 
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(l>) The private exhibits of individual firms should lx* noted in the 

attempt to make one's conception of psychological activity complete. 

French exhibitors did not combine as the (lemmas did, and so lost both 

in effect and in local posit ion. Yet much of the finest work is done in 

Paris, as is witnessed by the cases of surgical, physical, and psycho¬ 

logical instruments grouped in the north end of the anthropology 

building. An examination of the catalogin' of Ch. Verdin and Rudolph 

Kfmig, both of Paris, may serve for the details of this class of exhibits, 

as the united catalogues of tin* other collections mentioned serve in 

respect to them. The German makers have done their work more 

largely in connection with great university laboratories, and so have 

subserved hotter the needs of particular students in solving particular 

problems in physics and psychology; the French, on the other hand, 

have found the demand more marked from the side, of clinical medi¬ 

cine and ex|M*rimental physiology. 

(K) I he separate university’ exhibits of the universities of Pennsyl¬ 

vania and Illinois were located, respeetively, in the Liberal Arts and 

Illinois State buildings. The aim of the former was to present a 

working laboratory restricted to a small number of topics. Tins 

original purpose was not subserved through the failure to provide eom- 

petent attendants to collect experimental data; yet the arrangements 

for experiment s in reaction times and the visual aesthetics ol form were 

instructive to visitors. Two pieces of new apparatus were exhibited, 

both of which have already been referred to in what precedes si color 

wheel and a revolving-drum movement for graphic recording. 

The exhibit of the 1'diversity of Illinois was mainly of instruments, 

which were also included in the main collection of the department of 

anthropology. It was in charge of Prof. \V. (). Krohn ot that uni¬ 

versity. 

IV. Kihjcational. 

I he educational aspects of the new work in psychology are of great 

importance. It is evident that education has two claims to make upon 

this study. One of these claims the old psychology aimed to meet; the 

other it was incapable of meeting. The first of these two duties of 

psychology* to education is this: It should take its place as a factor in 

liberal collegiate culture in both of the functions which a great branc 

ot learning serves in the university curriculum, i. e., undergrade e 

discipline and instruction and post-graduate research discipline. 

I he older psychology, especially in America where it was lianipere 

by the conditions pointed out in an earlier section, did, as I say, aim 

to instruct undergraduates. Hut even in this it was a means to anotkei 

end; it was propaedeutic to a philosophy and to a theology both ol 

'v hich.as far as their demands upon 44mental science" were conceine ? 

wen* dogmatic and intolerant. Hut the graduate disciplinary iunction 
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was never served in any sense by tin' faculty psychology nor by the 

philosophy founded upon it in America. 

The second great educative function of psychology is this: It should 

mold and inform educational theory by affording a view of mind and 

body in their united growth and mutual dependence. Education is a 

process of the development under most favorable conditions of full 

personality, and psychology is the science which aims to determine the 

nature of such personality in its varied stages of growth, and the con¬ 

dition's under which its full development may be most healthfully and 

sturdily nourished. One of the first duties of psychology, therefore, 

is to criticise systems of education; to point out “the better way" in 

education everywhere, and to bike no rest until the better way is 

everywhere adopted. This duty the old psychology did not realize; 

indeed, by its methods and results it was cut off from the realization 
w 

of it. It shall now be my aim to show how contemporary psychology 

is addressing herself to all these undertakings. 
f 

A. P8YC1IOLOUY AS RESEARCH discipline. 

I begin with this point because it is the most striking fact about the 

present state of psychology in all countries where the experimental 

idea has been given entertainment. Probably students and general 

readers hear more utiout “research" in connection with psychology 

than with any other branch. And it is odd—indeed, to workers in 

other departments, amusing that all this claim to rosearcli ability 

and talk about “original contributions to knowledge" is by professors 

who are vet smooth faced and generally quite inexperienced in uni¬ 

versity affairs. A physicist who makes contributions to knowledge is 

extremely rare, but the “new psychology” has two men of research 

to every competent college instructor in its ranks. 

This, I take it, is a hopeful and encouraging state of things, and has 

its origin in two influences. First, the new impulse has come from 

Germany, where the university function corresponds very nearly 

to the graduate-discipline function in the few American institutions 

where* graduate work is encouraged; and, second, because the actual 

state of the subject is such that research is a matter of comparatively 

less ditheultv than in the older scientific branches. Yet the actual 

value of this condition of things in the permanent development of the 

subject must beheld to he disciplinary and educational, for the more 

serious and philosophical of the psychologists do not expect these first 

results of the new methods to be revolutionary in their value, nor have 

the researches so far published been much more than suggestions of 

what may l»e done when the method is held under better control and 

thosf* who apply it have had adequate discipline and training in its use. 

Accordingly, in my view, the very marked tendency to “research 

evident in the management of the now laboratory foundations ot tne 
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colleges in this country is of main value as ottering trainino- to the 

future instructors in psychology throughout the land rather than as 

ottering contribution* to ktiowh*lge. The students in these labora¬ 

tories come largely from colleges where experimental psychology is 

unprovided for or held up for criticism hy professors of philosophy. 

The utilization of their results, except in problems whose solution 

properly involves ignorance, crudity, and liability to individual varia¬ 

tion is manifestly impossible. 

The research discipline ottered by graduate work is indispcnsible, 

however, as discipline since it is at present the only substitute for 

undergraduate discipline. This, indeed, is the function of graduate 

work in the other departments of science in the universities. It is 

emphasized, however, in psychology since, as I shall show below, 

undergraduate instruction in experimental psychology is still in an 

inchoate condition, even in tin* few* larger institutions in which it has 

liecn lidded to the Ik A. course of study. 

('hair-* in experimental psychology, occupied hy men whose principle 

function is graduate discipline although, in >ome institutions, the. 

undergraduate function is being recognized are now no longer novel¬ 

ties. \broad. the German universities take tin* lead in such instruc¬ 

tion. yet tin* instructors arc generally professors of philosophy or of 

psychology, who oiler experimental courses. Laboratory foundations 

liegnu in l ierinany, in 1879, w ith the institute at Leipzig (Professor 

Wundt); they arc now to be found as well at Berlin (Professor 

Kbbinghaus), (iottingen (Professor Mfiller), Bonn (ProfessorMartius), 

Prague (Professor llcring), Munich (Professor Stumpf), Heidelberg 

(Professor Knipelin). As for other European countries, a chair of 

c\|H*rimental psychology was founded in tin? College de France in 

lss»* (Professor Kitsit), and a ** Lftliorutoirc de psychologic physio- 

logupn?'* ojHMicd at Paris, in the Sorbonno, in connection with the 

ftcole de* Mantes Etudes in IS91 (Professors Benunis and Binet). 

()ther such continental foundations are to be found at Geneva (I ro* 

fe-sor Flutirnov) and at Koine (Professor Sergi). In Great Britain 

and her possessions, the analytic method has not given way to the 

experimental. In (anndn alone, at the University of Toronto (Pro- 

fe»or Baldwin), a wcll*<s|uippcd laboratory was opened in 1S01, 

although a little later a small sum was secured for the purpose o 

beginning work of this kind at the University of Cambridge, England. 

I lectures are given, however. l»otli bv physiologists (Professor Hill at 

l niversity College, London, 1894) and by professed psychologists 

'1 !'-*«>>oi- Alexander, Owens College, Manchester, 1893). Japan 

fallows with one such lalKiratory, that at the University of Tokyo 

(Proft‘>sur Motoni). 

1,1 xh''} ’ nit.Ml States the extension of this method of treatment has 

!V " d 1 oid tin* establishment of chairs and of laboratories extmor 

‘dnai v. 1 h,* first laU.ratoi v was established in IS!#, at Johns Hopkins I 
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University (Professor Hull), but it was dosed in 18S7. This was fol¬ 

lowed in ISSN by the establishment, at the University of Pennsylvania 
of the first chair of psychology alone with a laboratory (Professor 
Cnttell). Here the first undergraduate laboratory instruction was 

given. Later, chairs for experimental psychology alone have been 
erected at Columbia College (Professor Catted); Harvard University 
(Professor Mimstorberg), where an additional professorship in general 

psychology exists side by side with it (Professor James); the College 
of New Jersey at Princeton (Professor Baldwin), Professorships, 
either in psychology as a whole or as associated with education, exist 

at Clark University (Professors Hall and Sanford); Wisconsin Univer¬ 

sity (Professor Jastrow); Cornell (Professor Titchener); Chicago (Pro¬ 
fessor Strong); Indiana (Professor Bryan); Illinois (Professor Krohn); 

Stanford (Professor Angel)); Catholic University at Washington 
(Professor Pace); Wellesley College (Miss Professor Calkins). Of all 

these institutions laboratories with equipment have been provided, and 
such provision has been made in others where no separate professor¬ 

ships have yet been erected i. e.. Vale (Professor Ladd); Brown 

(Professor Delalmrre); Minnesota (Professor Hough); Nebraska (Pro¬ 
fessor Wolfe); Michigan (Professor Dewey). 

• 1 he nature of these laboratories is illustrated by the large exhibit 

already spoken of. That at Harvard University is tin* largest, best 
equipped, and most freel}' patronized by graduate students. A Har¬ 
vard pamphlet catalogue of the apparatus in the laboratory, containing 

also illustrations, bibliographies, and a list of topics under investigation 

(twenty-three in number) was prepared by Professor Munsterberg for 

the collective university exhibit. The rooms given to this science, 
however, in the universities are usually inadequate and ill adapted. 
The only such laboratory yet planned and constructed especially with 
regard to the requirements of this work is that at the University of 

Torouto,of which a description, with plan, is to be found in “Science,” 
XIX, 1892, page 143. The most extensive accommodation yet provided 
for this work is probably that at Vale College, where a house with 15 

rooms is devoted to it. A description of the main features of the Vale 
laboratory is also to be seen in “ Science,** XIX. 1892, page- 324. 

The following selected topics set recently for original investigation 
in four ot the institutions may be taken as typical of the kind of 
themes through which the graduate discipline acquired in all these 
foundations is secured; 

(W«m bin, 

Bie perception of dermal stimuli." 

After-images—their duration and nature a* a function of (lie time, intensity, and 
area of stimulation.” 

The time of perception ax a measure «»f differences in intenxity, and the correl il¬ 
lations of time, intensity, and area.” 

‘‘The perception and attention of school children.” 

e sensation resulting from tire combination of colors.’’ 
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“The influence nf the cojiteiit on the judgment of tin* length of a time interval, 

filliNl and limited hy visual impressions.” 

“St ml it*** on memory, esjiecially the fflntion of dis]iaratc senses in recollect ion, the 

comparative value of different contents, ami tin* results of simultaneous and succes¬ 

sive presentations.” 
“A study of the comparative influence of vividness, repetition, and recency on the 

pr«s*«*ss of association.” 
“The time relations of the association of isolated presentations as compared with 

the association of presentations combined into sentences.” 

“The conditions under which dissociation of simultaneous perceptions may occur.” 

“ A stud) of elementary {esthetic forms and proportions with respect to the influ¬ 

ence nf content and position, more especially with reference to our sense of symme¬ 

try and comjK*nsation in the relation between intensity and interval.” 

“The icstlietie value of combinations of colors, and its dependence upon their posi¬ 

tions and relative sizes.” 
•• The influence of previous motor ideas in producing unconscious movements dur¬ 

ing the execution of a later voluntary movement of a different kind.” 

Ynlr. 

“Reaction time and attention.” 

“The time required for altering the accommodation of the eye.” 

“Reaction time in relation to intensity and pitch.” 

“The musical sensitiveness of school children.” 

Primrtnn. 

“The progressive fading of memory for size of visual figures.” 

“Investigation of memory tyjws hy means of reaction times.” 

“Size and color contrast effects on the retina.” 

“Complex illusions of rotation.” t>;. , 
“ Investigation of ‘temporal signs’ by means of mistakes in order and omissions 

in the memory of sound and color series.” 
“ Experiments on ‘will stimulus’ by observing the motive influence of memories 

of less and less intensity and clearness.” 

The treatment of general psychology is adequate as never be oie 
also, in the graduate instruction of the country. 1 he courses of lec 
tures and the instruction hy the Seminar method gather large minibus 

of students who have already graduated in less pretentious colleges. 
The publication in recent years of so many systematic treastises, esp 

cially in America, has contributed to this; a dominating influence in 

this matter being a work, which has proved to be a vadc niecum o 

psychological inquirers, the “Principles of Psychology of 10 • 

William James. 

11. PSYCHOLOGY AS UNDERGRADUATE DISCIPLINE. 

The position of psychology in the undergraduate curricula of t e 

lending institutions also invites remark. Two important change* may 
be discerned in recent years, both indicating the permanent biea mg 

away of this discipline from its connection with theological s\stein. 
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First, the recognition of tin* aim of tho science as self-knowledge and 
self-control, and, second, tin* introduction of the experimental method 

of instruction. 
The tirst of these tendencies is shown in the remarkable change 

worked (and still working) in the qualifications and training of the 
occupants of chairs in philosophy and psychology. Even the smaller 

denominational institutions are following the lead of the great Eastern 
foundations and of tin* progressive State universities in seeking men 

who are trained to the same rigorous interpretation of fact and search 

for it that are the tirst requisites of tin* genuine Naturforsoher in other 

branches of science. The guardianship of this important realm—the 

mind from outside, in the supposed interests of religious and ethical 

truth, has had its dnv in many institutions, at least in any sense that 
• • . 

denies to the investigator and teacher the full liberty of disputing what 
facts do not support, and of stating hypotheses, however novel, which 

well-observed facts do support. Consequently, philosophy and psy¬ 
chology are now self-controlling departments in the colleges; and so 

the courses of psychology are arranged with view both to the adequate 
instruction of the student in its history and results, and with view to 
that high discipline which the pursuit of the “moral" as opposed to 

“physical" and “natural" sciences undoubtedly gives. 

Second, the introduction of the experimental method of instruction 
has had its beginning. It consists in tin* actual demonstration of the 

leading facte of experimental and physiological psychology in the class 
room, with added opportunities for students to perform them upon one 

another and. under certain topics, upon the dissected nervous systems 

of animals. One of the* results is the greater concreteness and interest 

given to tin* subject for younger students and the correspondingly 

increased election of all the branches of the tree of philosophy in the 
later years. The union of the two functions of introspection and 

experimental observation thus secured renders this branch, in my opin¬ 
ion. of unique and as vet undeveloped value in the total discipline of 
college life. 

It is evident that this undergraduate service can not be adequately 

realized until the science which aims to render it is itself well devel¬ 
oped and sufficiently categorized. The actual condition of things sug¬ 

gest* encouragement, therefore, but not enthusiasm. It is evident 
that such a method of instruction i> at present impossible to any but 
the original workers in this field, and they, indeed, are each a law 
unto himself. I here are very few experiments of a psycho-physical 

01 psychological kind which are of such evident importance and value 
as to be recognized by all as available for class demonstration. And 

a more radical defect is that there are very few principles as yet form¬ 

ulated which can be adequately demonstrated by single or grouped 
experiments. Add to this the fact that the whole exhibit of apparatus 

COL EX1\>—q*2-2b 
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at Chicago rontainod very few things which arc suitable ami convenient 
for untrained line or illustration, and the dillieultios become in part, 

apparent. It is a duty which experimental psychology owes to educa¬ 

tion to meet this need by bringing her results into line with the more 

elementary principles of general psychology, of providing simple 

apparatus which can U* used by less expert instructors, and of prepar¬ 
ing text-books for junior classes. While no text-hook to-day exists 

for this purpose, it is yet gratifying that two such “courses in experi¬ 

mental psychology '* have already been announced by competent 

writers, both Americans (Professor (Ait tell. of Columbia (Allege, and 
Professor Sanford, of Clark University). 

Inference to the latest catalogues of Brown, Wisconsin, and Michi¬ 

gan universities (not to mention many others) may serve to show the 

nature of the courses offered in institutions where the work is as yet 
mainly undergraduate. 

C. rsYCHOl.OUY IN ITS MICAmNOS ON I’KDAOOOY. 

Finally, tin* relation of psychology to the science of education may 
Im* given a word after the discussion of its place in practical education. 

Pedagogy as a science treats of the application of psychological prin¬ 

ciples to the development of normal and cultured personality. The 

ground work of such a science must be afforded, therefore, by psy¬ 

chology; and inasmuch as the timelier has to do with body as well as 
mind, and with mind principally through the body, it is experimental 

or psychophysical psychology to which this duty to theoretical educa¬ 
tion mainly conies home. It is needless to say that there is no such 

science of pedagogy in existence. Most of the books which have 
heretofore appeared in America on this topic- -and their name is 
legion arc unworthy of serious attention. Further, the importation 
of the German a priori systems of pedagogies finds its main service 

in keeping awake the* expectation and the amour penser of teacheis, 

not in affording them much empirical assistance in their task. ^ et it is 
encouraging that the phrases “child study," 44 self-activity, “appci- 
eeption," “scientific methodology " are in the air in this year of the 
Exposition, and every teachers’ convention listens to hours of papei 
on such topics. 

Contemporary psychology is becoming aware of this duty also, 
however far she may yet be from performing it. Children are being 

studied with some soberness and exactness of method. Statistics 
investigations of the growth of school children, of the causes an 
remedies of fatigue in school periods, of the* natural methods of writing, 
reading, and memorizing are being carried out. The results of severs 
surh iiajui t ies were plotted for exhibit in the department of antbro- 
pologv at ( hicago. Questions of school hygiene are now for the hist 
time intelligently discussed. The. relative values ol different stuc) 
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disciplines sire being weighed in view of the needs of pupils of varying 
temperaments and preferences. And it only remains for the psychol¬ 

ogists—'themselves teachers to set the problems and establish the 

methods, and all the enthusiasm that is now undirected or misdirected 

will Is? turned to helpful account. Among those who have addressed 

themselves to this ta>kjn this country with information and influence 

two names may he mentioned, that of the Hon. \V. T. Harris, United 

States Commissioner of Kdumtion, editor of the International Kdu- 
ration Series, which now includes twenty-four volumes, and President 

G. Stanley Hall, of Clark University, editor of the Pedagogical Semi¬ 

nary (Vols. I—111, 1891-1894). Another journal which is doing good 

work for sound education is the Educational Review* edited by Prof. 

N. W. Butler, of Columbia College (Vola. I VII* 1891—1394). 

V. Psychology ani> Otiikk Disci punks. 

It is necessary, in order that this report mav adequately present the 

conditions under which psychology exhibits herself and her historical 
progress, to speak briefly, also, of the relations which this topic sus¬ 

tains to the other “moral*' forces which make up largely the culture 
element in our present-day social environment. The traditional con¬ 

nection with philosophy is not severed by tin* new directions of our 
effort; hut, on the contrary, thev are made more close and reasonable. 

w r r 

The change in psychological method was due in part, as I have said 
above, to changes in philosophical conception, and it is only part 

of the same fact that scientific psychology is reacting upon phi¬ 
losophy in the way of healthful stimulus. Both the critical idealistic 
and the critical realistic methods of philosophy are richer and more 
profound by reason of the lessons of the new psychology. It was 
only just that the science which owed one of its earliest impulses in 

this country to a book from an advanced thinker of the former school, 
the Psychology of Prof. John Dewey, of the University of Michigan, 
should repay the debt by its reconstruction of the Kantian doctrine 
of apperception in terms acceptable to the later thinkers of that 
school. And it is no small gain to both schools that their issue should 
he joined, as it is to-dav, on ground which stretches beyond their old 
battlefields by all the reach of territory covered by the modern doc¬ 
trines of Naturalistic Evolution and the Association Psychology. 
Philosophy escapes the charge of Lewes, that her discussions are 
logomachy when the disputants on both sides are able to lookback 
upon those even of the late period of Lewes and admit the essential 
truth of both of their hotly contested formulas. As far as this is the 
case, I venture to say that it is due to the progress of psychology in 
giving content to the terms of the logomachy and in enabling the best 
nien to reach more synthetic and more profound intuitions. 
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The relation of psychology to theology also is now as close as over 

and must remain so. And the obligation must become one of greater 
mutual advantage as psychology grows to adult stature and attains her 

social self-consciousness in the organization of knowledge. The ben¬ 

efits which theology might have gained from psychology have been 

denied through the unfortunate attempt to impose the theolog ical 

method upon the treatment id* the whole range of mental fact. The 

treatment of “ Anthropology *' included in the text-hooks of systematic 
theology bears about the same relation to that of current psychologies, 

like Holding's and James's, as the physiology of the philosophers not 

long since bore to the work of the neurologists and morphologists. 

It is evident, however, that this condition of t hings is now happily 

mending, and it is to the credit of one man, ex-Presideut James 

Met osh, of Princeton College, that he first of the theologians who were 

teaching philosophy in this country welcomed and advocated the two 
new influence* which I have taken occasion above to signalize as the 

causes of the better state of things the influence of the German work 

in psychology (preface to Kibot s (ierman Psychology of To-day, 187ti) 
and that of the evolution theory in biology (Religious Aspect of Evo¬ 

lution). 
Finally, I may note the growth of a new department of psychological 

study which aims to investigate the mental and moral life of man .in 
its social and collective conditions. The evident need of such subjects 

as sociology and criminology is the knowledge of the laws of human 
feeling and action when man is found in crowds, orderly or disorderly, 

and in organizations legitimate or criminal. This need is now begin¬ 
ning to he felt both by sociologists and by psychologists, and we may 

hope that the questions already started in Italy (Fcrri Sighele, aLa 
foule criminelle," is'.CJ), France (Tardc, “ Los Hois de limitation, 

(iuyau, “Education and Heredity," Eng. trails., 181)2) and England 

(Spencer, “Sociology") may receive fruitful development in this 
country. It is an interesting sign of the times in education that the 

•theological schools are beginning to realize the need of such knowledge 
id* collective man as part of the training of the ministry. Instruction 
in social questions is made a separate department in the ^ ale Divinity 

School and in the Chicago Theological Seminary, as well as in othei 

such institutions. 
En resume: I have only to add that psychology is now the brane 

of knowledge which is developing in most varied and legitimate wavs 
and that the exhibition made at the Columbian Exposition, while not 

adequate in many respects, yet served, to those who studied it inte 1 
gently, to indicate the present gains and the future prospects of t 0 
science. 
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EUROPE AND THE FAIR. 
By Tiikodokk Stanton. 

It is the purpose of this chaptor to describe, not the exhibits sent to 

Chicago by the various nations of Europe, but to tell what was done 

to bring these exhibits together. Wherever it has been possible I 
have let speak for themselves the various persons who aided in this 

important work, thinking thus to give more authority to my history. 
Iain indebted, furthermore, to Hon. James S. Ewing, United States 
minister to Belgium; Hon. Janies (). Broodhead, United States minis¬ 

ter to Switzerland; Hon. Kben Alexander, United States minister to 
Greece; Hon. George W. Caruth, United States minister to Portugal; 

Mr. J. W. Kiddle, United States chargd d'affaires at Constantinople; 

Mr. Stephen Bonsai, secretary of the United States legation at Madrid; 

Mr. Lawrence Townsend, secretary of the United States legation at 
Vienna, and Mr. Thomas B. O'Neil, United States consul at Stockholm. 

AUSTRIA. 

The secretary of the Vienna chamber of commerce writes me as 
follows: 

The invitation of tin* t nited States in regard to tin* participation of the Austrian 

Government in the Chicago Exposition, was received by the Imperial Royal Court, 

the cabinet, and the parliament in a very friendly and courteous way. The Austrian 

parliament having granted 275,000 florins for exposition purposes, the minister of 

commerce immediately notified all thechamliers of commerce and the other interested 

industrial corporations concerning tin* Government’s intention, to Ik* officially repre¬ 

sented at the Fair and requested them to call the attention of the manufacturers and 

merchants of their respective districts to the fact. 

The great interest shown by all interested people in the various parts of Austria, 

(Hungary had declined to take part) determined the Government to organize a com¬ 

mission. This was done on February 21, 1892. The commission was under the 

auspices of the Marquis de Bacquehem, minister of commerce, and was called the 

imperial royal central commission for the Chicago Exposition of 1898. The Arch¬ 

duke ( liarles Louis kindly accepted the honorary presidency, while the minister of 

commerce was active president. The commission consisted of ninety-five members, 

divided among several special subcommittees, of which the most important was the 

executive committee, with Hon. R. Islmry, president of the Vienna chamber of 

commerce, as chairman, whose place was taken after his death by his successor, the 

actual president of the chamber of commerce, Mux Mauthner. This hoard had to 

perform the whole work of organization and was in close communication with the 

Exposition authorities at Chicago. 

Hon. A. von Palitschek-Palmforst, Austrian consul-general in New ^ ork, was 

appointed commissioner-general to the Exposition. 
4(0 
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T»u- nuiiiU>r of our ox hibitors was nearly 800. From the Government appropria- 

lion <>f 275,inn) florins then* was s|**nt for Kxjiomtion purposes, such a* installation 
decoration, insurance, Mulur'ies, eh*., 2:15,000 florins. ’ 

Several s|* eiali*tM wen* sent by our Government to the Chicago exhibition, and 

Au-'tria u us represent'd by 22 judges on the international jury. The number of awanis 

obtained by Austrian exhibitors amounted to 400, nearly 60 per cent. The value of 

the good* aent may be eatimated at $1 100,00a Gouda were sold to an amount but- 
ItfifwiiiK fdOO.om. 

*'"• •"iinitteo waa under the patronage of the trchduchese Maria 
I hen-ia, and included CotitiUws llavraeh, Counter larisrh, Princess Henriette 

l i* heiiwtein, ( ountess 1 him ami llohcnstciu, ami other iiiemliera of the nobility. 
• 

<’ol. Frederick I). (inmt. forinorlv United States minister to A us- 
tria, writes: 

I he invitation from our Government to Austria*Hungary to participate in the 

I*.x|Misitiori at Chicago was not res|>ondt*d to promptly hy Austria, and was not 

accepted at all by Hungary. The interest whirl) the Austrian Government and peo¬ 

ple finally took in the Kxp -ition had to In* worked up and amused hy the United 

Stat« - repn -entatives and officials who were at that time in Vienna. I am proud to 

w.v that through tin-efforts of myself and those as-dating me the Austrian exhibits 

at Chicago wen* moat creditable and lnten*sting. 

ItKLOIUM. 

Senator \ ercru vsx* Bnimj, president of tin* board of commissioners 

aj))H>inte<l by tin* Belgian (iovernment for the Chicago Exposition, 

M*tnls me the following information: 

As soon a~ the Belgian Government received tin* official invitation to participate in 

the ( Imago Exirntritioii, the su|N*rior council of commerce and industry was called 

Uigether in order to obtain its views on the subject. The council was uniformly of 

the opinion that as far as ,s»ssihle a participation ought to lie organized, and a com¬ 

mittee was np|Miintod to encourage, bring together, and enlighten would-be exhib¬ 

itors. 1 he Government asked the Senate and Chandler of Representatives for an 

appropriation, which wag grunted, and which amounted to .‘100,000 francs for indus¬ 

try, 40,000 franca for tine arts, and 10,000 franca for the woman's exhibit. The King 

took a lively interest in the Belgian exhibit, and the Queen consented to act as 

putmneas of tin* woman's committee. A subcommittee on the fine arts was formed 

under the presidency of M. Hingenacgcr, who has since died. The horticultural 

aide of our work was also important. More than 200 of the chief manufacturers of 

the country exhibited at Chicago, some of whom attended the exhibition personally, 

accompanied by the prcaident of the committee, the commissioner-general, M. Jimrois. 

More than 200 artists also exhibited with remarkable success.. Notwithstanding the 
differences occasioned hy the system of awards, our exhibitors were pleased because 

the I air o}x*m*<l up to them new markets for their gootla, and those of us who visited 

Chicago will retain a lasting impression of it. 

DENMARK. 

Hon. ( lark K. Carr, formerly United States minister to Denmark, 
says: 

^ hen i, in the name of our Government, extended the official invitation, the Gov- 

< limn nt and people of Denmark manifested great interest in the Exposition, though 

it seemed doubtful whether the former would take any action in regard to represen- 
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tation. It appeared to them too great an undertaking to prepare themselves for an 

exhibition at a locality ho far away an Chicago. 

There is a great organisation in Denmark, known as the Industri-Forretning, or 

industrial association, whose headquarters are at Copenhagen. This association com¬ 

bines for their general good most of the industries of the Kingdom. I soon learned 

that the attitude of Denmark in regard to the Exposition would in a great degree 

depend upon the action of this association, and that in fact his excellency, Mr. Inger- 

slev, the minister of the interior, had referred the matter to this association. I at 

once approached Mr. Carl Michelsen, the president of the association, and other 

menders, and presented to them such considerations mh occurred to me, showing the 

importance of Denmark, and especially to her industries, of being represented. Soon 

after, I received information thul on a certain day commissioners from Chicago, in 

the interest of the Exposition, would arrive at Copenhagen, and through President 

Michelsen, arranged for representative members of the industrial association to meet 

the commissioners upon their arrival. These commissioners came, headed by Mr. 

F. W. Peck, of Chicago, and they spent most of a day in laying the matter Indore 

the gentlemen who represented the industrial societies. The result was the earnest 

and active enlistment of all the industrial associations of the Kingdom in favor of 

Denmark's proper participation. So soon as the industrial societies manifested this 

disposition the minister of the interior took up the matter and zealously favored 

official action. In the meantime the matter was generally discussed among the people. 

The m*wspajK*rs also took it up. I, of course, through correspondence with the 

Department of State at Washington, and with the otlicials of the Exposition at Chi* 

cage, did what I could to disseminate information in regard to the Exposition, and 

to show the importance to the Kingdom of taking part in the enterprise. 

When the matter finally came up in the Itigsdag there was no division in senti¬ 

ment as to whether Denmark should Ik* represented, the only question being as to 

the amount of the appropriation. The amount appropriated was 250,000 kroners, 

about $<>5,000, to which another considerable sum was added luter, amounting in all 

to about $75,(KM). It is claimed that in proportion to population and wealth the 

amounted expended by the Danes was greater than that of any other people of the 

world. 
I need not speak in detail of the splendid exhibit marie bv Denmark at Chicago. 

This showed for itself. But I deem it proper to say a word concerning the beautiful 

exhibit made by the ladies of Denmark, who were influenced in a great degree toact 

in the matter by Madame Kammcrhcrindc BopheOxholm, at the solicitation, through 

me, of Mrs. Palmer, president of the hoard of lady managers. Many ladies of the 

highest rank and position in the Kingdom sent from their homes their rarest treas¬ 

ures for a loan exhibition. The Queen contributed a l*»uutiful picture painted by 

her own hands, the Crown Princess embroideries and luces which she herself had 

made, and the Princess Marie several pictures which she had painted. 

Altogether the Danish exhibit was such as to reflect the greatest credit upon a 

people which in intelligence and in all that is noble and worthy is scarcely equaled 

and not surpassed by any other nation of Europe. 

FRANCE. 

The invitation was presented t<> France through the Hon. M hitelaw 
Reid, and was promptly accepted by the French Government, M. Ribot, 

the minister of foreign affairs, in announcing tin* fact to Mr. Reid, 
remarking: 

I think France is the first European nation to accept the invitation, and, anyway, 
1 hope so. 
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And .Hindi was tlx* nisi*. In April, 1892, Parliament voted a credit 
of francs, to which 800,000 more francs were added in July 

following, making a grand total of over 4,uiH1,000 francs. In May of 

the same year M. Camille Kraut/, deputy for the Vogos, who had 

already held otlieial connection with two of tin* Paris Exhibitions,was 

ap}K>intod <»omiiiissioner-general, and immediately organized a large 

and active Imreaii. A week later the minister of commerce announced 
the formation of thirty-nine committees for the various kinds of 

exhibits, composed of tlu* most distinguished specialists of France. 

The officer* of these committees formed a commission of revision, 

whose president was tlu* minister of commerce. Finally, on July 8, 

JS92, the minister of commerce constituted a woman's committee, 

presided over hy Mine. Carnot and composed of thirty women well 

known in philanthropy, art, and letters. M. Jules Siegfrid, deputy 
for Havre, whoa few months later became minister of commerce, and 

who was from the start an ardent champion of the Exhibition, was 

tin* prime mover in the organization of the woman's committee, which 
met several times in the Klyscc Palace under the presidency of Mine. 

Carnot, tin* first time that women were given, in France, this high 

otlieial recognition. 
M. Yves (iuvot. ox-deputv and ex-minister of public works; M. 

Georges Berger, director-general of tin* exhibition of 1889, and Mr. 

Henry Vigiuird, secretary of tin* United Staten embassy, were espe¬ 
cially active in awakening interest in France. Theauthorof this chapter, 
assisted by Mr. I. A. Bowen, special Treasury agent, opened a bureau 

of information and helped in various wayn to spread knowledge con¬ 

cerning the Fair. 

GERMANY. 

Mr. Ad. Wermuth, the active German commissioner-general to Chi¬ 

cago, writes me: 

As far as Germany was concerned, the early reserve and opposition against par 

tici]«ation was soon overcome and in many instances ceded to sympathy atu even 

enthusiasm. Immediately after my return from Chicago, in the autumn of 1^1, tie 

organization tiegan. On account of the wide extent of the German Empire an 0 

the great variety of our industries, the first task was to convince the leading teI\^ 

that their own interest demanded Germany’s participation in the Exhibition. 

view began to gradually gain ground even in circles which had at first show n un rien y 

feeling for the American enterprise, lasing their lukewarmness with good 
must lie admitted—on the ground that they could not hope toderive any direct ,cne 

from their partieijiatiou. in some eases sentiments of patriotism influenced niaI^^ 
assume the heavy expenses always associated with the sending of exhibits to in 

national fairs. (tthers were induecd to come forward though the probability t a 

presence at (’hirago of a large numiH*r of visitors from Mexico and ( entral am ho ^ 

America, from the Antilles, from China, Japan, and Australia, would open up ne 

fields to < ionium trade. jAr t B 

For the first time in the history of international exhibits, that of C hicago a 

overcome the ditl’n ulty of the seat of the Fair being nearly 1,0(^0 miles inlan 
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From tin* fart that the Chicago Exhibition buildings were constructed on a gigan- 

tioaraK, it was necessary to present exhibits in collective groups in order that they 

mi^ht make an iinpreeaive allowing ill proportion with the august surnmtiding. A 

larp. mimlHT of our industries having been brought over to thin view of the matter. 

Germany wan especially represented at Chicago by many such collective exhibits. 

Among the hist letters written by the late lion. William Walter 
Phelps was one from Fortress Monroe containing this statement: 

In German Fair matters nothing came especially to my notice, except the Krupp 

exhibition, lb* in a schoolmate of my son-in-law, through whom 1 made Krupp’h 

acquaintance, and teased pretty sedulously, Krupp would say: “But what good for 

me in it? You will never buy guns from me; and at the least it will cost me 

$250,000.” It subsequently cost him more. My only answer was: “Glory personal! 

The glory of your country! Possibly the trade of Japan, China, and South America.” 

1 don’t know whether he would have succeeded, but Wilhelm, very chummy with 

Krupp, almost insisted. That settled it. At every point Wilhelm helped the 

Exhibition. 

GREAT BRITAIN. 

Sir Henry Trueman Wuod, commissioner-general for England, thus 

describes the work done in that country: 

In March, 1801, Mr. Robert T. Lincoln, who was then American minister to Great 

Britain, reported to the Marquis of Salisbury the proclamation of the President of the 

United States, inviting the countries of the world to take part in the Chicago Exhibi¬ 

tion, and made a formal application, on behalf of bis Government, that this country 

should take part in the Exhibition. Mr. Lincoln at once received the reply tluftt u 

royal commission should be appointed for the purpose. 
No immediate action was taken, but as the result of some informal negotiations, 

tin* under secretary of state for foreign affairs, iti June, 1891, applied to Sir Richard 

Webster (who was then attorney-general), the chairman of the council of the Society 

of Arts, to know whether the council of the society would undertake the duties con¬ 

nected with the organization of the British section of the Chicago Exhibition, ii a 

grant of £25,000 were appropriated by the treasury for the purpose. 

The proposal was, in the first instance, submitted to the Prince of W ales, the presi¬ 

dent of the society, and was approved by him. The council then went very caret nil y 

into the question, and came to the conclusion tlint if the exhibitors were willing, as 

in the <ase of the Paris Exhibition of 1 to contribute towards the expenditure, 

the grant proposed might Is4 made to suffice. They accordingly requested their 

chairman to submit a memorandum stating the conditions oil which they would he 

willing on behalf of the society, to undertake the proposed duties. 
On July 9, Sir James Fergusson, as under secretary of state for foreign affairs, 

addressed a letter to Sir Richard Welster, stating that the Ion Is of the treasury would 

accept the offer of the society to undertake the organization of the British section in 

Chicago in 1893, and that they hud n*q nested the home office to take the necessary 

steps for constituting the council of the society for the time la'ing a royal com mission 

for this purpose. 

The commission was actually issued on August 2d, 1891, but in the meantime the 

council of the society hud anticipated their api*>intincnt by communicating with the 

India office ami the colonial office, and had req muted that tin4 British colonies and 

the government of India might Ik* informed of the action which Her Majesty s Gov¬ 

ernment proposed to take with regard to the Chicago Exhibition. 

The first meeting of the royal commission was held on September 3, 1891. After 

that dale the commission hehl meetings, all «*f which have been numerously attended. 
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Ah hkiii iih tin* necessary information had lieen obtained, circulars were issued to 

those firms who luul taken part in recent international exhibitions, and to a largo 

numlicr *»f other lirniH who from their connect ions with America, or for of her rcasouB, 

wen* likely to become exhibitors at Oiiengo, inviting them to take part in'the Exhi- 

hition. In all ahoiit 25,000 eimilnrH were issued. In the preparations of the lists of 

jnthoiih to receive these circulars useful help was given hv Her Majesty’s consuls in 

the United States, who, at the request of the foreign otliee, returned the names of the 

English linns having hnsiness houses or representative agencies in the various con- 

siilar districts. Communications wore addressed to tin* mayors and provosts of all 

towns in the United Kingdom, and application was made to all the chambers of 

commerce asking them to distribute information throughout their districts, and in 

many eases suggesting the formation of collective exhibits representing the industries 

of the locality. Special letters were sent to a selected number of manufacturers who 

for any reason were considered as*likely to Ivecome exhibitors. Advertisements 

were also inserted in the principal English, Scotch, and Irish newspapers. A little 

later a handliook was prepared and Issued gratuitously. Ah this contained a great 

deal of useful information there was a very large demand for it. 

The limited amount of the grant made by the < iovermncnl in the first instance ren¬ 

dered it necessary that the amount should he supplemented hv charges for the space 

occupied hv exhibitors, and, indeed, the grant was made on that understanding. A 

sliding scale was therefore arranged under which charges were made for space, the 

highest I icing 5a. |s*r square ft h >t of sii|H*rfieial area, the lowest 2s. fid. per square 

foot, the amount varying according to the size of the space projiosod to he occupied 

hv the exhibitor. 
The date by which all applications were to Ik* received was fixed for February 29, 

1KU2. In answer to the circular a large number of applications was received, though 

it was found that the high customs duties now levied in the United States deterred 

manufacturers in many imjiortant departments of industry from taking part, in the 

Exhibition. Some objections w ere also taken to the charge for space, hut these were 

not numerous. # 
When the vote on account came lieforc the House* (il Commons in committee o 

supply on March 17, IK02, great exception was taken to the small amount of the 

grant, and there was a strong expression of opinion from all sides of the House t at 

tin* sum granted should U* largely increased. The commission felt themselves ju t 

lied by this expression of feeling in urging upon the chancellor of the exchequer e 

desirability of placing a larger sum at their disposal, es|K*eially in view of tb® 

that the contributions of all the other great countries w hich proposed to take part m 

the Exhibition were on a much more lilieral scale. As a result of this app lca °fn 

the chancellor of the exchequer on April 14, 1802, intimated that Her Majes y 8 

Government were willing to increase* the grunt to the royal commission rom 

£25,000 to £00,000, on the understanding that space should be provided free 

British exhibitors. . " ... ,1 
The natural result of this lilwrality on the part of the Government was a consi 

able increase in the number of applications; and much satisfaction was express© 

the decision of the Government. It was felt that British exhibitors wou ** 

been at a serious disadvantage, compared with those of other countries, ha< a 

ment for space been added to the very heavy charge's which are of necessity meu 

by exhibitors at a foreign exhibition. # irmlaffl 
This alteration in the arrangements rendered necessary a fresh issue o ^ 

and of advertisements, so that the wrork of communicating with possible ex i 

was a good deal heavier than in the ease of former exhibitions. f these 
The mnuln r of applications for space in the industrial sections was 1,01 ,o ^ 

applications fi25 w ere accepted and space allotted to them. It was felt 
desirable to give extended space to firms who were likely to represent a equa 
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the industries of the country than to divide uj» the space available into smaller 

allotments and thus to satisfy all applicants. It was also considered that only such 

linns should lie admitted as were likely to reflect credit on the country. Had a dif¬ 

ferent course been pursued the number of exhibitors might have been largely 

increased; but the display would not have reached the high standard it certainly 

attained. 
In older to bring the Chicago Exhibition under the notice of manufacturers in 

the chief provincial centers of industry and to assist generally in the work, tlie com¬ 

mission appointed a certain number of committees. The subjects dealt with by the 

committees were the colonies, India, agriculture anti food products, mines and 

metallurgy, engineering architecture, etc., electricity, transportation, general manu¬ 

factures, textile manufactures, science, and education. They also, at the outset of 

their proceedings, addressed an invitation to all the chandlers of commerce in the 

United Kingdom, asking whether they would act as local committees for the Exhibi¬ 

tion. From many of these a favorable response was received, and they undertook to 

disseminate information alwmt the Exhibition. 

The col lection of works of art for the line-art section was left entirely in the hands 
•* 

of a committee, of which Sir Frederie Leighton was the chain nan. The method of 

proceeding adopted by the committee was to prepare a list of artists whom it was 

thought desirable should he invited to contribute, and to ask each of these to name 

the pictures by which he would prefer to lie represented. Application was then 

made to the owners of the pictures designated, asking for their loan. In many 

cases the request of the committee was not acceded to, hut, on the whole, the owners 

proved liberal and a satisfactory response was obtained. 

In reply to the urgent requests of the American Executive, the royal commission 

appointed a committee of ladies to prepare a special collection of women’s work from 

this country and to coo|>crate with the hoard of lady managers in Chicago. The 

Princess Christian undertook to net as president of this committee, and to Her Royal 

Highness’ personal attendance ut all the commit ten* meetings and the great interest 

she took in the work must be attributed the lurge share of success which this depart¬ 

ment of the British section certainly attained. 

Miss Fay Lankcster, secretary of the national health society, was appointed secre¬ 

tary of the British ladies’ committee, and the efficient way in which she performed 

the difficult duties of the |*>st fully justified her appointment. 

Mrs. Roberts-A listen also undertook the organization of a collection of pictures hv 

English women artistsund Miss Helen Blackburn mode arrangements for the forma¬ 

tion of a i*>rtrait gallery of famous women. 

A grant of €1,500 was originally made by the commission for the purjaiee* of the 

ladies’ committee; this was afterwards increased to £4,260. The commission also 

undertook the cost of insurance and freight to and from Chicago of the exhibits 
under this section. 

Two members of the committee, Mrs. Roberta- A listen and Mrs. Bedford Fenwick, 

went over to Chicago a mouth before the opening of the Exhibition and remained 

there, the former for a month and the latter for five weeks. Mrs. Bedford Fen¬ 

wick’s object was to arrange her collection of nursing appliances, while Mrs. Kolierts- 

Augten went out to superintend the decoration of the vestibule. 

The royal commission and the* ladies’ committee art* greatly indebted to those two 

ladies for so earnestly devoting themselves to the interests of this department of the 
British section. 

Mrs. Bond, an English lady resident in Chicago, was appointed superintendent of 

this section. Mrs. Cope was sent out as assistant sui»erintendeiit, with speeial charge 

•4die department of needlework and handicraft It may Ik* mention's! that the 

ntish section in the women’s building was complete on the day of opening. 



414 REPORT <>F COMMITTEE ON AWARDS. 

ITALY. 

Si^mor Angelo del Nero, Italian royal commissioner for the line 
art's writes me: 

I l*e«*arnc i n teres tnl in tin* Chicago Exhibition in Pecemlier, 1889. I began mv 
laP»rs in the fine-art I i«* I«I, and on January 1, 1890, received such a flattering testi¬ 
monial from the leading artists of Romo tliuf, encouraged by this first effort, I 
visited, at mv own expense, the varintia industrial and art renters of Italy, lecturing 
in 14 cities of Italy and visiting also the Italiab art colonies of Paris and London. 
On returning to Koine, at the end <»f 1890, 1 found that I had secured several hundred 
exhibit- in tin artistic and industrial depart incut*, and had amused much general 
sympathy f»*r the enterprise. In January, isol, I was ofiicially received V>y the 
minister of agriculture, industry, und commerce, and explained to him the reasons 
why Italy should participate in the Kxliihition. Ilis reply was cordial and friendly, 
and he urged me to continue mv labors along the lines I had already traced out, but 
informed me that, owing to the linaneial condition of the country, he could not ask 
Parliament lor an appropriation, es|»eeially as, since the Vienna Kxliihition of 1873, 
Italy had not partieipatinl oflieially in any of the world’ll fairs. I thereupon closed 
my -tudio and -ailed for \niericu, w here I labored in the interests n! the Exposition 
till boremlier, IMM, when I accompanied to Home the national commission to 
•Otitlp ii 1 ■ gent out h\ the Kxpo^ition authorities. I was tIn n appointed the 
repre-rotative in Italy of the Exposition. I thereupon ealled a meeting of the artists 
in Home and urged u|niii them the formation of a central art committee. 1 his was 
done, and Prof, (iitilio Montwerdc, -enator, was made its president, and the body 
oflieially recogni/.eil by the Italian < iovernment. I then started on another lecture 
tour throughout Italy, urging the formation of local committees. On my return to 
Home in the spring of 189*J, the general committee, made up mainly of members of 
the Roman (MmmWr of Commerce, was named. This action was so late that it com¬ 
promised somewhat the Italian industrial exhibit. In February! 189.1, I again sailed 
for Aiiierim, and mv tine-art section was the tirst of the Italian sections to be 
inaugurated. Thirtv-four medals were awarded to the Italian art section. 

NORWAY. 

The secretary of tin* Norwegian committee sends mo this brief tcpoit 

from Christiania: 

< >ur Storthing, or Parliament, voted 241,000 crowns, or about $65,000 for the Nor 
wegian exhibit, and the invitation waa received with much favor by that body. 
press, too, approved warmly our participation at Chicago, though the general pu ic 
regarded the matter rather lukewarmly* The consequence was that our impo n 
industrial firms almost failed to respond to on real 1, giving as the reason or *e! 
alistention that the McKinley tariff left them little hoj>e of any returns or ei 
sacrifices in exhibiting in America. 

Mr. O. Dehli, of the Christiania bar, who had the management of 

the woman's exhibit, writes me: 

The invitation to th» Norwegian women to take part in theexhibit at the worn ■ 
building was referred to the Norsk Kvindesagsforening, or Noree women h ri ^ 
society, which iiriimsi lately t«m»k up the matter and made it known a °ver 

(,M reaching home in the spring of 1804, Signor del Nero was knight'd 1. 
llumlsjldt, being uiade ebevalier of the Crown of Italy, the only niein r 
Italian commission to receive this high honor in connection with the 
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country through the daily and pericMliral press and hv means of circular letters. 

The society colleete<l in various parts nf the country such articles as were character¬ 

istic of Norway, and Indore forwarding them to Chicago exhibited them in this city. 

The society’s budget for tins purpose, including the funds voted by Parliament, was 

about $1,100, and the total value of the exhibit was estimated to be $2,275. In con¬ 

nection with the exhibit, the society published a pamphlet entitled “The Legal and 

Social Condition of Norwegian Women.” 

PORTUGAL. 

Gen. George S. Bntrhcllor, formerly Gnitcvi States minister jit 

Lisbon, writes: 

The part taken by Portugal in the Chicago Exposition was so insignificant, as to be 

scarcely worthy of mention. As the representative of the United States it w as my 

dutv to communicate to the Portuguese Government the official invitation to partici¬ 

pate in the Exposition, and I laid before the several ministers the various documents 

forwarded for their guidance and instruction in case Portugal should accept. I also 

called personally upon the ministers of foreign affairs, commerce, and marine, and 

urged upon them the special considerations why Portugal should la* represented at 

Chicago. 1 directed attention to the discoveries on tin* Western Continent by 

Portuguese navigators, and especially ox pressed a desire that certain charts and maps 

made by these adventurous voyagers should at least lit* displayed in the geographical 

section of the Kxjiosition. Great interest was, at first, manifested by the Portuguese 

authorities and ready assurances given of a favorable decision, hut all these plans 

wen* rudely negatived by the minister of financt*s, who frankly declared that the 

treasury could not afford the expense, and soon after l received a formal declension 

from the foreign office, based ujioii the straitened condition of the treasury, which 

I duly forwarded to the Secretary of State at Washington. later on, at my request, 

the Portuguese Government delegated its minister at Washington as a special repre¬ 

sentative of Portugal at the International Congress held at Chicago as an auxiliary 

of the Fair. After this official failure I attempted to interest various individuals 

and societies to send ex hi hits and representatives to Chicago. This invitation was 

taken up by the geographical society of Lisbon, which voted to scud delegates! to the 

geographical section of the congress and to forward certain historical documents 

relating to early American discovery. 

I was aware that the King, Don Carlos II, had sent to the Columbian Kx|maition 

at Madrid certain precious documents consisting «if tin* early charts of the great 

navigator, Vasco de Gama, and historical works Ixdonging to His Majesty’s private 

collection. I therefore called upon the King and urged upon him the propriety of 

loaning this collection to Chicago. Mis Majesty readily consented and promised 

that as soon as the Madrid Exposition closed the collection should at once Ik* 

shipped to the United States. I also saw Dona Eugenia Tdles de Gama, lady of 

honor to Her Majesty the Queen Dowager Maria Pia, the descendant of the famous 

navigator, and secured from her a promise that certain charts, maps, and objects 

connected with the career of her ancestor and still remaining in the family should 

be added to the royal collection. But w hether any of these articles ever reached 

Chicago I am unable to say, as I left Lisbon before the Madrid Exposition closed, 
hut I fear, like many other matters in that sadly inqioverislied country, there was 

little else than promises il- the fruit of mv efforts. 
t • • 

i private commercial departments there were more satisfactory results. While in 

a< eira in the spring of 1891, I received the promise of several w ine merchants and 

producers to send samples of their products to the Fair. 1 also made like efforts at 

porto, and I think the wine and cork Industries of Portugal were quite creditably 
represented at Chicago. 
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UU. Inok aumo IMUIIM I..n I.vi mi.l mmd to the Bureau of the Ameriitm Henuliti,, 
*' " vt.iiitft..ii photograph.. „f I .ini miii no.I the river Th«uh, .bowing the little „ort 
wl.er.- C.iIiiiiiIiiw in ... to lun'e landed when he visited that citv and I lad 

token iK|Hwially n ... the elmreh of Santos, standing on the’ site where 
Columbus wai married. 

RUSSIA. 

The Hon. Androw D. White*, who was United 

Petersburg from 18U2 to ISJ4. writes: 
States minister at St. 

'! ' hMUMsdiatc predecessor* and myself had . onsiderablc to «lo iii connection with 

Li.-'i.t •• participation in that bi<a|0 Raporflion Not onlj thegenaralcircolaisbat 
a mul t it ih It- «* I -|xkruil circulars in various dc|tartim*uts of t lie Kxposition were sent 

• »ut, and tn these tin* attention 4»f the J»r*>1 K*r authorities uudn the Russian (iovoni- 
nient wa* steadily ml led. 

Hio Government it*clf w.i I 1 , u I .1 lirgoand important commission in which 
m a ntimbar ol men known ao devote 11<* \ annii- - j.i.ii lit-Ms ui labor and thought 

n'pnwuiisl at Chicago. 

Du* hmperor himself, at various times, allowed much iutereet, ami when l was 

l»r* -cntiil to him mi 111 y arrival, and once or twice afterwards, asked many questions 

regarding tin* gnat enterprise. The kiiiic in true of the Kmpress, who informed me 

that flu* bad herself contributed various pieces of art workmanship to the de|>artiueut 
of woman’* work. 

I lie only effort w hich had hut partial success in securing Russian cooperation was 

that which tried to induce the Kiisso-t ireek Orthodox Church to send delegates to 

the parliament of religion*. Under instructions fn.uu the United StatesGovernment, 

I had many n tn vernations with Mr. Poljedotio-dzeff, the procurator of the Holy 8ynod, 

whtiat last -ccmed to think not unfavorably of the general plan, hut parochial dilli- 

culti«s4 arose from tie* want of a prelate who could take part in the proceedings in the 
Knglish language. 

Still. Kus-da wasadmirably represented in llijn(‘ongn^shy Prince LergcWolkousky, 

" ho, though tin- delegate «»f the department of education, took part in the religious 

conferences with great effect. I exerted myself, especially hy letters, to bring him 

int" relations with inlluential men in various parts of the country, and I think that 

mi one from abroad has for many years studied Vmericau education, especially hi 

the universities, with more intelligence than lie. He made visits of some length to 

Harvard, ( ohimhia, Cornell, and Stanford universities, entering very heartily into 

the life oi these, and indeed into that of many other seats of higher education. 

As to the department of woman’s work, a very marked impression was evidently 

made In the I’riiuxrss Sidiahovskoy, one of the Empress's maids of honor, who was 

sent over to take the leading ]mrt in this field. This she did to excellent purpose, 

and has establishes! a dej*\t for Russian nets Rework and the like, which seems 
likely' to lie a great success. 

In the tield of engineering in its various branches, Russia sent a number of emL 

mm men, whom 1 aided with letters to get into pro|>er relations with the men whose 

acquaintance seemed to me most desirable, for them. 

SPAIN. 

In Spain, four dilFcirent decrees were issued appropriating money 

t'H i!i< Kxhibitioii. 'Hie whole amount attained 1,555,000 pesetas. 

Spain, < iibu. I'oito Rico, and thu Philippine Islands were represented 

t>y :;.ui;i; exhibitors. At the head of the executive committee was 
placed il,e Duke „f V,.,aKua. 

lion, diaries Emory Smith. 
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SWEDEN. 

Hie Swedish commission appointed by the Government had at its 
head Richard Akerrnan, of the royal board of commerce, and its mem¬ 
bers embraced officials and manufacturers of high repute. The royal 

commissioner was Arthur Leffier. The number of Swedish exhibitors 

was 345. The woman's exhibit was under the special patronage of 

the Queen. The exhibits were selected with great care and were 
very representative of the country. The Government appropriation 
amounted to nearly #100,000. Mr. Arthur Letfler writes me: 

The exhibitors were exempted from all expenses relating to transportation, insur¬ 

ance, installing, and guarding, and consequently had only to defray tin* cost, of pro¬ 

ducing the exhibits. A few of the exhibitors themselves managing the instalment 

of their exhibits, the contribution given by the. exhibitors may be valued at about 

$20,000. 

SWITZERLAND. 

M. James Perrenaud, the Swiss federal commissioner for Chicago, 
writes: 

The appropriations voted by the Swiss Federal Government were: For the watch¬ 

making industry, 120,0(H) francs; for the wood-carving industry, 50,000 francs; for 

other industries, 15,000 francs; total for industries, 185,000 francs; for jurymen’s 

exj*enses, 30,000 fnines; for delegates’ expenses, (JO,(KM) francs; total federal appropri¬ 

ations, 275,000 francs. In addition, the Cantonal authorities of Neuehutel, Geneva, 

and Berne contributed 45,000 francs, which, with the federal appropriations, make 
a grand total of 320,000 franca, or alsmt $64,000. 

The Federal Government furthermore recommended an appropriation of 40,000 

francs for the special woman’s exhibit, but as the woman’s committee did not furnish 

satisfactory explanations as to the nature of their exhibit, the money was not voted, 
and the committee made no exhibit. 

The commissioner was appointed November 1, 1892, that is only six months before 

the opening of the Fair, so that there was not time enough for some of our larger 

industries to prepare their exhibits, and they were, consequently, not represented at 

Chicago. We did the best we could with thoac industries which were aide to pre¬ 

pare the quickest exhibits, as u proof of good feeling and warm sympathy for the 

enterprise and for the great sister Republic of the United States. 

As to my personal impressions, I may add, in the wonts already eml>odicd in my 

report to the federal nmncil, that the World’s Fair was the grandest exposition of the 

century, and a great success in every way, of which the United States may be rightly 

and justly proud. It is most pmUible that in the history of enterprises of this kind 

that of Chicago will remain the typical feature of the grandiose. 1 must add that 1 

s all always remember the high courtesy shown to the Swiss commissioner by the 

merican authorities and nfhciulsof the Fair, and for w hich 1 am most grateful. 

TURK BY, 

he Hon. Z. T. Sweeney, formerly United States consul-gene nil to 
urkey and Honorary Imperial Ottoman Commissioner to the Chicago 

Exposition, writes me: 

p/ ^ to advance the interests of the undertaking by publishing in the 
tinople papers the information sent me by the Exhibition authorities, and 

<XJI. EXPO 02-27 
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by disabusing the public mind «»f tin* idea tbat New York wan the only place fitted 

t«> hold such a Fair in. Tlda wan (be universal sentiment at the beginning of the 
enterprise. I heartily eoo|s*mted with Professor Adler, 

Prof. Cyrus Adler, (hen iinHoeiata in Hematic languages tit Johns 

Hopkins University tuul assistunt curatorof oriental antiquities in the 
l'nito< 1 States National Museum, and now, besides the last-named post, 

librarian of the Smithsonian Institution, gives mo the following 

account of his work in Kurope for the Fair: 

On August in, I sot), I presented t«> the committee on foreign exhibits of t lie board 

<*f direetors, at the suggest inn of members of the national com mission, a memoran¬ 

dum «iincoming an exhibit representing Turkey in Kurope, Syria and the Arabic 

peninsula, Egypt, and Persia. Tliis memorandmu was divided into two parts. The 

first suggest!si a realistic exhibit of the eastern countries named, and the second, a 

scientific exhibit representing tin* civilizations of Assyria, Kgvpt, and Persia. As 

no appropriation was made for the scientific exhibit, that portion of the plan had to 

be given up. 
Through tin* kind offices of tin* United States legation at London i was presented 

to tin* Ottoman embassy at that place, and discnm*d with them the matter of the 

representation of tin* Ottoman Km pi its 1 arrived at ('onstantinople in the middle 

of Dhi'IdInt and cniinulU^I with llunnli Pey, the director of the imperial museum, 

and w it ti Tewtik |h*y, the director of the Museum of Janissaries and of the Technical 

School of < onstautinople; Imt though these officials expressed themselves very 

favorably toward tin* Kxjsisitiuii they were unable to make any definite statement. 

Meanwhile the United States minister, tin* Hon. S. llirseh, brought the Exposition 

unofficially to tin* attention of tin* grand vizier. As soon as the invitation arrived I 

again communicated w ith the officials named above and secured a definite promise 

of their cfioperation. jj I 
The invitation and instructions, having l**en translated into French sind Turkish, 

were officially presented by tin* United States minister to the Ottoman minister of 

foreign affairs, and I was then presented to this official as well as the grand vizier. 

Both of these officer* stated that while they felt assured that their Government 

would like to lie represented, no large expenditure could be incurred at this time or 
Mueli a purpose, and requested that I should endeavor to make arrangements where y 

a creditable Ottoman exhibit might Ik; installed without considerable expense 

to the Government. _ „. 
1 w as enabled, through a set*retary of the Sultan, to bring the Exposition to M 

Majesty’s attention, and early in March, at least two months and a half before ® 

official acceptance of the Turkish < loverninent, the Sultan gave orders for the co ec 

tion of certain objects fur the Columbian Kx|s>sition. Tliese objects inclu * 

complete series of all the works issued in the Ottoman Empire during the reifc,n o 

the Sultan, and a set of photographs of tlie exterior and interior of the 

governmental buildings. . . 
On June 9 the Sultan signed an irade, accepting the invitation and ap|>oin in8^ 

mmunssinn, consisting of metn tiers * »f the chain be r of commerce, to situm er 

presidency of the minister of commerce and public works, and to meet an coi 
with me as to the nature of the Turkish exhibit. With this commission I sat ro 

June until the middle of September. Meanwhile the chorg6 d’affaires of 

States, Mr. Francis A. MacNutt, took opportunity, at. a public gathering at w m ^ 

was invited to speak, to i*all esiiecial attention to this woman’s department o 

Exposition. The first dragoman, Mr. A. A, Gargiulo, also did good work or 
Exhibition. 



world's COLUMBIAN EXPOSITION, 1893. 411) 

NKTlIKRLANDrt. 

lion. William K. Quinby, minister to the Hague, writes: 

Mv predecessor, the lion. Samuel K. Thayer, exerted his personal influence to 

move the Government to respond to the various invitations from Chicago, and urged 

u{Kin industrial houses the benefits to be derived from their participation in the 

exposition. 
The country was visited again and again by delegates from the many branches of 

the Exposition, to whom all possible aid was afforded toward promoting tin* success 

of their missions; and, further, the applieations from presidents and secretaries of 

the Congressional committees for papers on Netherlands’ affaire received prompt 

attention, every endeavor being made to secure interesting matter for the sessions. 

The Hon. Samuel K. Thayer, formerly United States minister to the 

Hague, writes me: 

The President’s communication to the Netherlands Government, inviting its partic¬ 

ipation in the Columbian International Exposition, did not meet with a favorable 

response until months after it was delivered. While there seemed to be no apparent 

want of interest in the enterprise, either on the part of the leading officials of the 

Government or the public, the King’s cabinet was indisposed to take official action 

on the subject, because an acceptance of the invitation would he in violation of the 

traditional policy of the Government with reference to invitations of this character, 

as well as a manifest discrimination in favor of the Cnited States against other 

peoples. 

After several months’ reflection, however, the reasons in favor of its acceptance 

prevailed with the ministry, and an unqualified expression of the same was commu¬ 

nicated to the Secretary of State through the minister of foreign affairs. This 

action was followed by an appeal to Parliament for an appropriation of money to 

this end. A small sum was finally voted, after much wrangling and debate in the 

second chamber. Public interest was stimulated in a marked degree by reason of 

the indorsement thus given, and as a result there was a creditable exhibition of art 

and most of the leading industries of the country. 

On February 18, 1892, Mr. H. W. Mead ng, a leading artist at the 
Ha^ue, was appointed the Dutch art commissioner; in the following 
June a committee was formed consisting of leading officials and mer¬ 
chants, and in July a woman's committee was named embracing such 
distinguished ladies as Baroness van Zuvlen van Nyevelt and Countess 
van Hogendorp. 

THE VARIOUS SPECIAL MISSIONS. 

Besides the work of Professor Adler, already mentioned at some 

length, and that of one or two other similar agents briefly referred to 

in the foregoing pages, several more special missions call for a word. 

I wo official commissions were sent to Europe in 1891—the first in 

the summer, consisting of five mem la? rs: Hon. Benjamin Butterworth, 

Maj. Moses T. Handy, Ferdinand W. Peck, esq.. Senator \\ illiam 

Lindsay, and A. G. Bullock, esq. Their mission was mainly to north¬ 

ern Europe, and was eminently successful. From their report ol 

September 24, 1891, are extracted the following conclusions: 

In their visit to the several governments of Europe the commissioners endeavored 
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imt only to explain tin* nco|** ami plan of tin* Exposition, the ways and moans pro* 

\ i«|«m 1 fnr an exhibit of those material things whirh evidence the progress of riviliza- 

tinii in tin* industrial aria and applied Hrienees, hut they also railed attention to the 

arrangement* that an* U*ing nindo t«* illustrate the advanecMiient in the moral, intel- 

leetuul, ami soeiul world*; that a aeries of congresses would be held during the 

r.x|Mwitinn season, and that at these congresses the important problems of the age, 

iKM-ial. seientilie, tinaneial. ami economic, would he dismissed hy the foremost 

thinkers and writers of the United States ami other countries. 

It was gratifying' to observe that the liveliest interest is taken hv all the nations in 

this brunch of the Imposition, they realizing that the mission of the convocation of 

tin* nations had a pur]xiH' alsive ami beyond the mere matter of promoting the barter 

ami sale of merchandise. 
Attention was also called to the women’s department, presided over by Mrs. 

Palmer, who had recently visit»*d several of the leading capitals of Europe, where 

she hail done most excellent work, w hich the commission was able to supplement. 

Tin* suihx*ss of the commission was in a large measure due to meeting personally 

those in authority at the different capitals, and explaining in detail every matter 

pertaining t• * the Kx|*osition concerning which information wna desired; and, subsc- 

i|Uently, having full and fnv conferences with the commissioners appointed to have 

charge of the interest* of the nations they severally represent. 
Beyond thut, the visit hy the commission was accepted by the nations as an expres¬ 

sion of goiwl will hy tin* tiovernment and people of the United States, which was 

recippsatist in a manner that secured fertile commission a cordial reception and a 

friendly Inuring. 

Sir Henry Trueman W ood savs of the labor of this commission: 
r * 

Their visit was of great value in providing information as to the general scope and 

character of tin* Exhibition and of the organization which was provided for carry¬ 

ing it out. 

In Paris tin' commissioners were entertained at dinner by M. Yves 

(hiviot, minister of public works, and Minister Whitelaw Reid, an 

at breakfast by M. George Sever, director-general of the Exhibition 

of 1889; while they called by appointment on Senator Charles 1* o 

ijurt. then president of the chamber of deputies, and had frequen 

business interviews with the French officials who had special charge 

of Exposition interests. jg A\ 
* The second commission was to southern Europe and was compose 

of only two members, Hon. Thomas B. Bryan and H. N* Higinbot ain, 

esep, both active and zealous in France and Italy. But on the atters 

return to America Mr. Bryan alone represented the commission ur 

ing much of its important work. It was at this time, in February, 
isfw. that he was received in audience by Pope Leo XIII? and secure 

the pontifical letter which was published in all the principal languages 

and countries of the world, and elicited favorable comments from 

Protestant as well as the Catholic press. # « J 
Mr. Bryan was in Paris twice during his mission. During t e r9 

visit, aecompanied by Mr. Higinbotharn, they were entertainc a 

breakfast by M. Jules Siegfried, deputy for Havre and later llUI)k 

ter of eommeree, M. Georges Seyer being one of the guests on 
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occasion. The breakfast was followed bv a drawing-room meeting1 in 
which Exposition interests were promoted. Mr. Bryan and Mr. llig- 
inbotham received several other social attentions and met many influ¬ 
ential manufacturers and officials. 

Speaking of his labors outside of Paris, Mr. Bryan says: 

During the five months of service aa president of the commission to southern 

Europe, and especially in Rome, Greece, and in the Balkan Peninsula countries, I suc¬ 

ceeded in indueingthe rulers, the kings, and the Pope to reverse their avowed inten¬ 

tion to abstain from any participation in the Fair, because it was “too remote,” etc. 

King Humbert, the Pope, and, indeed, all the ruling powers in southern Europe, 

were of that mind and s<» frankly avowed it promptly hut politely. But I persisted, 

after my brother commissioner returned to America, and was rewarded not only 

with the Pope's letter and gifts as souvenirs of the otlicial visits, but also with mag¬ 

nificent contributions that came to the Exposition in answer to the urgent appeals. 

Sir Henry Trueman Wood thus speaks of Mr. Robert S. McCor¬ 
mick’s mission: 

In order to assist in spreading information about the Exposition in England and 

in Europe the American executive, in the autumn of 1891, established an office in Lon- 

don and appointed Mr. Robert S. McCormick commissioner for Great Britain. Mr. 

McCormick had for some time held the office of second secretary in tlic Incited 

States legation in London, and was consequently well known, so that he was enabled 

usefully to cooperate with the royal commission in disseminating information as to 

the Exhibition and in attracting attention thereto. On April fi, 1892, be read a 

paper on “The future food relations with Great Britain and the United States,” and 

for it the society of arts awarded him a medal. Mr. McCormick’s mission termi¬ 

nated in the autumn of 1892, and the office was closed. 

Shortly after the passage of the act of Congress authorizing the 
Exposition and locating it at Chicago, the Latin-American department 

was organized under the direction of William E. Curtis, who pro¬ 
ceeded at once to enlist the services of the diplomatic and consular 

officers of the United States all over the world in securing articles 
and collections for the historical exhibit. In the fall of 1.K92 lu* made 
a journey to Europe himself, visiting England, France, Spain, and 
Italy for the purpose of obtaining loans from public and private col¬ 
lections to enrich the historical section of the Exposition that was 

exhibited in the Convent of La Kabida. Mr. Curtis secured the pas¬ 
sage of a resolution by Congress requesting loans from the Pope of 

Rome, the several sovereigns of Europe, from the Duke of Yeragua, 

from the Duke of Berwick Alba, and other fortunate possessors of 
historical mementoes, and carried with him formal applications from 
the President of the United States under such authority. Ilis mission 

"as eminently successful. He secured every existing relic of Colum¬ 
bus, and large historical collections illustrating the knowledge of 

geography at the time of the voyage of Columbus and the progress 

°f civilization in the western world during the century that followed. 
Mr. Curtis also secured an appropriation from Congress for the 



422 RETORT OF OOMMITTKB ON AWARDS. 

reproduction of two vessels of the fleet of Columbus, and by skillful 
ne^rotmtion induced (lie Spanish Government to build a facsimile of 

the third. This fleet wuh one of the most interesting objects at the 
KxjHisition, and will remain permanently in Washington. 

( apt. Frank II. Mason, consul-general at Frankfort, one of tho 

oldest and ablest agents of the State Department, gives me this accotu 

of his work: 

In June, iso I, I wu instructed by the Department of State to visit St. Die, in the 

department of Vosges, France, and obtain for tin* historical department of the Colum¬ 

bian Kxjioxilion nil possible details of tin* history of the place, where wns published 

in ISO? the little l>ook “Coamographite Introductio,” whicli lirst gave the name 

"America” to the Western Continent. 1 went there, obtained a large number of 

photograph-, engravings, jsirtraits, etc., which wen* used to decorate the room 

which mix devoted to St. Pic in the Convent of Iji Knhida at the* Columbian Exposi¬ 

tion. I wrote also an aeeount of the Cosmographiie and its authors, which was 

published in the UetoU r iiiuhUt, 1892, of Harper’s Magazine, and was afterwards 

used, with its illustrations, in the ollieial catalogue of the Rabida. 

In July, I HU I, I went to Venn v, where 1 found by accident the original portraitof 

Columbus painted by Isuvnfo lxitto, which 1 had tieen requested by the chief of the 

historical department at Chicago to find and obtain a copy of. 1 purchased the 

original painting and afterwards tnmsferred it to James W. Ellsworth, esq., one of 

the directors of the Kx|Minition. It heeame the recognised portrait of Columbus in 

America, was copied on the Uulgi-s and diplomas of the Fxjxiiiition, as well as on the 

$d Columbian |M*<nige stamp, and when exhibited by the United Slates Government 

at tin* Columbian Gxj*»-iti<>n in Madrid, during the winter of 1892-413, received the 

medal as the Iwst and most authentic portrait of Columbus. 
During the summer of 181*1 the s|tccial commissioners of tlie Exposition visited 

Frankfort, and spent several days thereat the World’s Electrical Ex position, which 

was then in progress. This consulate gave them all jsissihle assistance in meeting 

exhibitors and securing their attendance and coo|H*ration at Chicago. This office 

also distributed a large nundier of circulars, illuminated mape, posters, etc., as well 

as instructions to exhibitors, and during a period of eighteen months maintained a 

corn*spondence with intending exhibitors concerning the details of classification, 

shipment, conditions of free entry for exhibits, etc. 
During the spring of 1892 1 s|H*nt several days at the Horticultural Exposition at 

Carlsmhe, and worked by |H*rsonal solicitation, and at a special meeting of exhibit¬ 

ors there, to secure their attendance* as exhibitors at Chicago. I made a report on 

that exposition to the chief of the horticultural department of the Columbian Expo¬ 

sition, giving the results of my efforts at Carlsruhe, and for this and other services 

was ap|M>inted, with the approval of the Secretary of State, honorary commissioner 

for the Columbian Exposition to Germany. I also helped to secure, as sptom 

exhibits at Chicago, Consul Dartello’s unique collection of old Italian violins,an tie 

Frankfort and 
the 

Marfela collection of historical watches. 

I also attended numerous meetings at the chamber of commerce in 
elsewhere, which were held to organize exhibitors and stimulate interest in 

Columbian Kx]s«ition, and in general did all in my power, during a period o "0 

years, hi advance its interests by semiring exhibitors and visitors from this portion o 
< iermany. 

Prof. Halsey C. Ives, head of the art department of the exhibition, 

Mr. W illard A. Smith, head of tho transportation department; 1# 
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Geo. H. Wilson, secretary of the musical bureau, and other officials 
of the Exposition visited Europe in the interests of their respective 
departments. 

Several special treasury agents—ex-Congressman Grosvenor of 
Ohio and Maj. Frederic Brackett, not to mention others—also did 
good service, outside of their immediate duties, to awaken interest in 
the Fair and remove prejudices or misunderstandings. 

Mr. H. H. Kohlsaat, one of the directors during the first year of 
the organization, went to Europe in October, 1890, with the title of 
honorary commissioner, and was thus the first representative of the 
Fair in Europe. He attended the first meeting of the Society of Arts 
in London that took up the h'air, when Mr. dames Dredge read a paper 
on the proposed enterprise, at the close of which Mr. Kohlsaat made 

a few remarks and answered questions put to him by the members of 
the society. 

Mrs Potter Palmer's two visits to Europe, the first in the summer 
of 1891 and the second a year later, were in many respects the most 
notable efforts made on the part of the officials of the Fair to awaken 
interest in Europe. Mrs. Palmer was received bv royalty, bv M. 

Carnot at the Elysee Palace, and by leading officials in various capitals, 
and she met distinguished ladies of tin* nobility and earnest workers 

in various departments of feminine activity. The result was seen at 
the Woman's building in Jackson Park. Mrs. Potter Palmer writes 
me as follows: 

\\ o appealed to quite a different class of person* from those on!inarily connected with 

exposition work. The most influential persons in official, social, professional, and 

expert circles wore associated on our foreign committees, and the work was based on 

original investigation which would tend to explain unrecognized or misunderstood 

phenomena and cause the gradual amelioration of unfavorable conditions and senti¬ 

ments and uplift humanity. VVe were engaged in a study of social problem, and feel 

that we have developed certain very interesting features and opened the way for 

valuable work in the future. The prompt and sympathetic response showed that 

foreign women are as much ahsorlied as ourselves concerning the questions of the 

hour and the ability with which they earry out their plans, and the original and inde¬ 

pendent investigations which they undertook ami perfected show their admirable 
training and equipment. 

Mrs. May \\ right Sewa.ll successfully seconded Mrs. Potter 
Palmer’s labors. She, too, went to Europe twice in the interest of 
the woman s congress. She, too, was received by members of royal 

families, lectured in public and spoke in private, and contributed not 
a little to make the congress of eminent women probably the most 
successful, as it certainly was the most enthusiastic, of that long and 
brilliant series of international gatherings. 

Nor must the good work performed by Major Handy's bureau of 
publicity and promotion be forgotten in this catalogue. Mr. K. E. A. 



424 KKl*OKT OK COMMITTEE ON AWARDS. 

Dorr, now publisher of the Now York Mail and Express, and who was 
head of tiio hureau during its chief’s mission abroad, writes me: 

Just as wo were loginning our work in foreign lands the carrying out of that work 

devolved u|m»ii me. I established communication through American diplomatic 

representatives and consular agents with manufacturers and prominent citizens in 

every country in the world. 1 sent to these people in their own language a weekly 

or semi weekly news letter telling what was Is-ing done in Chicago and in the United 

Stat«*s in the way of preparation for the great Exposition. I did not allow these 

letters to exaggerate in a single instance. The facts were great enough in themselves. 

1 sent to every country on the glols* a nutnlier of those large lithographs showing a 

bird's-eye view of tbe Imposition buildings Und grounds. It is needless to tell how 

great was this work. That our efforts were successful is best attested by the splendid 

showing of foreigners at the Exposition—by the splendid exhibits they made. 
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FARMING TOOLS, IMPLEMENTS, AND MACHINERY. 

By Calvin Young, Judy?. 

I. LOCATION OF EXHIBITS. 

The implements of agriculture was allotted space in the agricultural 
building. The main part of this building was 500 by 800 feet, mod¬ 

eled after the style of the Spanish renaissance, and was one of the most 
sightly of the palaces of the Exposition. Its greatest length fronted 
the main court. Its principal entrance was more than 60 feet wide, 

and opened into a rotunda 100 feet in diameter, which was covered by 

a glass dome 180 feet high. It was a magnificent edifice, perfect as a 

work of art. 
Adjoining this building was a large annex, 812 by 550 feet. This 

annex was given up wholly to agricultural machinery. This great 
space much larger than had ever been allotted to the implements of 

agriculture in any of the other great international expositions, was 
far from adequate for the accommodation of the different varieties of 
farm tools for which space was sought, and while the leading manu¬ 

facturers of America were given enough room to show the machines 
that they build and sell, still they were so restricted that any imple¬ 

ments containing advanced ideas in the experimental stage could not 
be shown. Traction engines for farm use, wind engines, grinders, 
pumps, and those appliances that are given motion by wind mills, 

occupied a large area of ground to the south of the annex. 
The 5,000,000 square feet under roof twice as much as the greatest 

Exposition of the past—the buildings being located in an area of 645 
acres, three times the space of any previous exposition, made it possi¬ 
ble to allot to agricultural machinery the acres in the annex and 
the acres of open ground stretching away to the south around the 
head of the south pond. The machines of agriculture exhibited at the 
World’s Fair at London, in 1851, occupied less t han one-thirtieth of 
the space devoted to the same line of machines at this Exposition. 

II. EXHIBITS OF FOREIGN GOVERNMENTS. 

Of the foreign governments, Canada occupied a space as great as all 
others combined. It had an advantageous location, and made a beau- 
tiful exhibit—one worthy of its agricultural position. Its T,500 square 

427 
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fort of space was filled with a complete lino of implements, modern in 

style, symmetrically designed, and closely resembling the machines of 
the same tyjH* shown by the exhibitors of the United States. The 

exhibit of Germany was next in importance. Its 4,0(H) feet of space 

was well filled. Its machines lacked the high finish, the symmetry of 

design, and the perfect adaptability for their purpose that characterized 
tin* implements of the same classes throughout the annex. France was 

allotted a space a little larger than that of Germany. No implements 

of agriculture were shown, the space being only partly filled by a 

model of a well-arranged farm. Russia did better, and exhibited, more 

particularly in plows, a sample of the tools of their manufacture. 

Sweden was the only foreign country, with the exception of Canada, 

that showed a mow ing or reaping machine. In the exhibit of that 

country, in tin* main body of the agricultural building, there was a 

one-horse mower. (Vvlon had a collection of the hand tools of agri- 
culture in its exhibit, as did Italy, Mexico, and some other countries. 
Flic remaining space of *hc annex more than nine-tenths of the entire 

space was tilled with the productsof the factories of the United States, 
Brightened w ith banners and draperies, machines finished in gold and 

silver and others artistically painted, most of which were in motion, 
enlivening the scene, the implement annex presented such an attractive 

ap|M*aranee as to In* constantly tilled with sightseers. 

III. ANTIQUITY OF AORICl'l,TURK AND AGRICULTURAL METHODS. 

In panels above the north entrance of the agricultural building 

were names famous in agriculture. They began with Hesiod and 
ended with Pliny. The time in which these men lived extended over 

a period of about nine hundred years, ending A* D. 32. When the 

agriculturists of the valley of the Mississippi read these names, they 

wondered why thev were there, and remarked on tin* absence of the 

names of modern agriculturists, forgetting that agriculture has been 

practiced from tin* earliest time, and that it was one of those whose 

names were on the building who w rote: Nothing is better than agu- 

eulture, nothing more licautiful; to a freeman nothing more worthy of 

his attention.** Throughout the Bible Egypt is referred to as a land 

so rich in corn (grain) as not only to produce an abundance for its great 

population, but to yield large supplies for exportation. I lie rotation 

ot crop* was understood in those early times. Manures were known, 

irrigation was practiced, and drainage was particularly attended to by 

tin* Homans. l*linv says: 
• • 

flu* imm* • Ii 1 iu,• i»t limdiandmen plough five times for the napUfl (turnip)t 

tiin«r* tor flu- nipa ( rajie), ami applied dang to tioth. 

I bey understood the practice of plowing under living crops for the 

Mike ot fertilizing tin* land, and they confined their cattle in laig^ 
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sheds at night, whos“ floors were covered with sand or earth to absorb 

the liquid manure. The same beasts of burden were in use by the 
Romans as are used to-day, except that the horse was raised more 
exclusively for the saddle and war. The oxen were used mostly in 
pairs and upon the plow and cart. 

IV. ANCIENT AGRICULTURAL MACHINES. 

From the descriptions of the ancient writers, it is very probable 

that there were plows with and without moldboards, with and with¬ 
out colters, with and without wheels, and with broad and narrow- 
pointed shares. But they were formed of wood and were, of course, 

far from being scientifically constructed. The wooden plows of 

Egypt, Italy, and Mexico of to-day, and the wooden plows shown in 

the Siamese pavilion in the main body of the agricultural building, 
fully answer to the descriptions of Pliny and Virgil. For three thou¬ 
sand years the plow seems to have remained practically without 

improvement. The wooden shares were fashioned from time to time 

somewhat differently, and the moldboards given varying curves. The 
points were protected by iron and the moldboards by iron straps. 

Wheels were placed on axles beneath the beams, and curved sticks 
were projected in front of the plow and attached to the beams to art 

as cutters or colters. But not until the present century were the 
improvements made which have resulted in the symmetrical iron and 

steel plows of this day. The urpex of the Roman was a plank tilled 
with teeth and used as a cultivator to break rough ground, while the 

‘"crates” is figured out by those who have given attention to the 
matter to have been a harrow. In Gaul, Palladius tells of a quick 
way of reaping by means of a box carried on wheels, to one side of 
which are fastened a large number of small teeth, like the teeth of a 

comb. This box was pushed against the standing wheat by an ox, and 
an attendant with a stick beat tin* heads of grain that had been 
stripped from the stalk by the teeth buck into the box. Varro tells of 

a sort of a thrashing machine used in the Carthaginian territory, which 
consisted of several rollers placed together in a frame, which rollers 
were studded with projections, and by means of an ox the framework 

was drawn over the grain that was spread upon the ground or thrash¬ 
ing floor. 1 hose arc the crude devices of agriculture worked by 
cattle, and are all that we know of in use among the ancients, and of 

these the gleaner for the heads of grain and the frame with the 

studded rolls for thrashing disappeared from use shortly after tjio 
beginning of the Christian era. The reaping hook seems to have been 
the same as that in modern use. The spade, hoe, ax, adze, and rake 
were hand tools similar in shape to those in use at the present time. 

The high state of agriculture of the Netherlands and Holland during 
e Middle Ages was one of closer cultivation of small plots of ground. 
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which thov brought to a high state of productiveness, cultivating by 
hand all of the then known vegetal lies and grasses. The economy and 
frugality of the people doing their work without hired help, and with 
hut few draft animals, without any hut the more simple farm tools, 

Ntirh as the spade, hoe, and rake, made these lowland regions one vast 
garden. The English writers on agriculture who went to the Nether¬ 

lands in the middle of the seventeenth century to report on improved 

forms of agriculture, after telling of the grasses and vegetables they 

saw cultivated, speak of au improved plow, calling it the “Rotherham” 

plow, and this plow was the basis of the improved Scotch plow, which 

every Englishman thinks is the host in the world. ith this excep¬ 
tion there is no account of an improvement in agricultural implements 

from the beginning of the Christian era to the discovery of America. 

V. IMPORTANCE OF AUtUCULTURE AS AN OCCUPATION. 

A comparison of the importance of agriculture with that of other 

occupations will, in whatever era the comparison mav he made, show 

in a striking way the great proportion of the people of civilized lands 

that are engaged in the growth of food products. Among the ancient* 

the raising of fond products, war and government, were the occupa¬ 

tions of the jH'ople. The great proportion of the people were for 

1,800 years engaged in the* raising of food products, and this statement 

is true to-day in all but a few of the most highly civilized countries. 

In the United States the farms averaging 137 acres each are valued at 

nearly *14,000,1 M)o,000, and there are 4,664,641 of them. Add to the 

value of the farms the implements and domestic animals, which in erage 

more than *1,000 per farm; thus over *18,500,000,000 is invested in 

agriculture. The farm family with hired help averages 6 persons,and 

we have therefore 27,387,846 persons engaged directly in agriculture, 

out of a population of 65,000,000. In 1800 the product from t ese 
farms was *2.400,107,454, and in 1805, even with the great decreaseo 

values in farm products, it is estimated that the amount wi 

*2,3oojhio,ooo. During the fiscal year of 1805 the United & 

exported to foreign countries domestic commodities, tnerchan 

products aggregating *703,000,000, and the aggregate value oM 

products of agriculture included in that sum was *553,215,31 , or 

per rent of the whole. In other words, the 42 per cent of 

lation feed* itself and the other 58 per cent, and then furnis es P 

cent of all the exports of the whole people. In 18110 the farm n 

of the 1 nited States, in tilled and productive tields, auioun 

357,6111,755 acres, so the products of the 54 acres to each • 

less the consumption for animals, would have to be consume i ^ 

weiv no foreign market. Should the farm lands of the Unite 

heroine a> productive by careful cultivation as the 54,06*cu iy 

ucres of France. which according to Bulletin No. 6, mink. 
of agriculture of France, produced *3,800,000,000 of products, 
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United States would produce food sufficient to feed all of Europe. 
This same bulletin values the productive farm lands of France (less 
than one-seventh the number of acres of those of the United States) at 

$18,300,000,000—about $4,000,000,000 more than the productive farm 
lands of the United States are valued at. according to the report of the 
Commissioner of Agriculture for the year 1895. In Germany more 

than one-third of her 50,000,000 inhabitants are supported by agri¬ 
culture, and about one-half of the entire area of the German Empire, 
about 05,000,000 acres, is classed as arable land. As in France, the 
size of the farm is very small. Our farmers would call them minute. 

There are 2,500,000 in the German Empire that are less than 2£ acres, 
and as many more less than 25 acres. While it is true that the a«ri- 
culturists of England have decreased in the last decade, and the inhab¬ 
itants of the cities increased in a remarkable ratio, more than 15 per 

cent, still there is no single occupation in Great Britain whose product 
equals that of her farms, and no two that engage so many of her 

inhabitants. The tendency of agriculture in England is toward small 
allotments of ground, there having been 455,000 allotments of less 

than 1 acre granted up to 1891. This must mean a tillage by the 
.spade and hoe, a system of market gardening, and the raising of 
poultry. 

The importance of the transportation of the food products of the 
world from the farm to the consumer in the town, and from the town 

to the neighboring cities, from the city to the seaboard, and the sea¬ 
board to the inhabitants of foreign cities, constitutes the greatest factor 
in transportation at home and commerce abroad. The railways of the 
United States, representing $10,000,000,000 in capitalization, the 
immense commerce of the Great Lakes and the ocean steamship lines, 
would be in the hands of receivers in a short time were the carrying 

trade of our food products taken from them. Our 185,000 miles of 
railway—as many miles as exist in all the rest of the world—are taxed 

at certain periods of the year in transporting the products of the farm. 
It is our food products that have perfected a most complete system of 
navigation by lake and canal, and have forced a hanking system by 
which a uniform and stable currency exists throughout the entire 
country. It only needs now a cooperation of our agricultural com¬ 
munity in the building of good roads to place the product of the farm 
with the cheapest possible cost in the home of the consumer. 

VI. CLASSIFICATION OF THE IMPLEMENTS OF AGRICULTURE. 

Group 16 at the World’s Columbian Exposition included six classes: 
Class 85, implements of tillage, were on exhibition in the form of 
manual implements, such as spades, hoes, rakes, and cutting knives. 
This class also included power implements of tillage, such as plows, 

cultivators, clod crushers, harrows, and horse hoes. Class 8b took in 

planting instruments. These were manual, such, for instance, as 
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Iutih 1 corn planters, drills and seeders, while the power machines, animal 

mid steam, included the grain and fertilizing drills and corn planters. 

( Ia» s7 included tlie harvesting machines. Those included the manual 
implements, such as scythes, rakes, forks, grain cradles, and sickles; 

while the power machinery included reapers, hinders, headers, corn 
harvesters, rice harvesters, mowers, mkes, lmy elevators and loaders, 

and potato diggers. Class SN included the machines necessary to pre¬ 

pare the crop for marketing, such, for instance, as thrashers, clover 

hullcrs, corn shellers, w innowers, and baling presses. Class 89 included 

tho>e farm tools which come under the head of economical devices, such, 

for instance, a* portable and stationary engines, windmills, hay and 
feed cutters, vegetable cutters, feed grinders and corn drills, farm 

boilers, steamers, and incubators. In class 90 was included anything 

applicable to transportation on the farm, such, for instance, as wagons, 

cart*, traction engines, and more particularly apparatus for road 

making and excavating. In these six classes 254 different exhibitors 

made entries, and of thin number 252 were North American manufac¬ 

turers. Ceylon, Denmark, Italy, and 1 ruguay each had butoneexhib- 
itor, while Germany had 14. Austria, Australia, Belgium, Cape of 
Good Hope, Kenador, (treat Britain, India, Japan, the Netherlands, 

and Spain had exhibits in the agricultural building, but made no entries 
in any of the classes of agricultural implements contained in group Id. 

France occupied a large portion of its space with a model farm, with 
granaries and farm buildings. Two hundred and ten of the North 

American exhibitors were from the United States. While it was to 
be expected that the pride of home manufacturers would send a com¬ 
plete representation of their different articles of manufacture, still it 

was hoped that the manufacturers of Great Britain and branee, with 
the same courtesy that had carried the leading American inventions 

to their great expositions ever since 1851 and 1855, would have ma e 

as creditable a representation of their farm machinery as possible. 
It is noticeable that the exhibits of the foreign countries wore 

largely of special forms of uppanitus; for instance, Denmark s so e ^ 

exhibit was u yeast-manufacturing device; and from Sweden a cen 
trifugal winnower; while from Germany were watering engines, 

manure-kneading and compounding machines, barley sieves, po 
harvesters, and drill and fertilizing machines. Among the classes o 
the exhibits of the United States and Canada, the planting, harvesting, 

and thrashing machines were most prominent. 

VII. METHOD OF (1 RANTING AWARDS ON AGRICULTURAL EXHIBITS. 

In a speech made to the American exhibitors by John Boyd Thae ii, 
chairman of the executive committee on awards, and delivered a 
musie hall in Jackson Park on August 12, 1893, Mr. Thachei sai 

I here are three gr,*at step* in an international exposition. The first is the se 
tjoii o! the *ite an.I the erection »»f buildings; the second is the gathering W1 ,n 
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larton of exhibit*, wul the third iN the pronouncing of judgment uj>on exhibit* within 

the Exposition gate*. I indulge in no language of exaggeration when I nay that in 

ancient or modern time# the eye of man baa never rented upon Hindi a magnificent 

aggregation of buildings uh is presented here directly in front of the administration 

building in Jackson Park. And I believe it is true in respect to the second great 

stc|»; that there never lias lieen brought together such a tine collection of exhibits, 

so representative of our present advancement ami culture, so instructive **f the prog¬ 

ress the world has made in the arts, industries, and sciences. And yet in less than 

three months from to-day the working! nan’a busy hand will begin to tear down what 

it took so long to fashion and build. Three months more and the exhibits which 

are here installed will lie carried away and dispersed to the four corners of the earth. 

It is certain that there is no one person now before me, certainly no one sight-seer, 

who has ever seen 5 )>er cent of the exhibits within these grounds, for there are 

between four and five hundred thousand distinct and interesting exhibits. 

If it be true that the buildings are to Ik* destroyed and the exhibits so soon to he 

dispersed, pray tell me what is to be the recollection of this great Imposition? Mow 

long will it dwell in the rhamlwrs of your memory? Surely if you have seen but 5 

or 10 per cent, or even 20 per cent of the exhibits here gathered, what idea of the 

entire exhibition will abide with you? But in the ordering of events you will pass 

away, and then what remembrance will Ik* left to the next generation? The per¬ 

manent history of an exhibition is written through the third great feature of its 

existence, that of the awards which are rendered. The reports which are made, 

based upon the examination of its exhibits, form its most enduring monument. 

(a) Organization of av'ard* hurt an.—The Worlds Columbian Com¬ 

mission appointed a committee on awards at its November meeting, 

1892, and this committee, to facilitate work, formed an executive 
committee. This executive committee fortunately was composed of 
some of the brightest men of the Commission, and Hon. John Boyd 
Thacher, of Albany, N. V., a man of great attainments in art and litera¬ 
ture, and possessed of much executive ability, was chosen chairman. 
Mr. Thacher proved to be a man of remarkable perseverance, of great 

tenacity of purpose, and being a man of independent fortune, he gave 
his time exclusively to the trying and difficult position he occupied, 
with fidelity, persistency, and honesty. After the most careful inves¬ 
tigation of the working of the different systems of award, after hear¬ 
ing experts, and after studying the act of Congress which created 
the Exposition, the awards committee determined that the awards 
should include a report giving the specific points of excellence pre¬ 
sented by each exhibit, and that there might be a responsible person¬ 
ality connected with each award, that one man, a competent export 
in each department, should make the preliminary examination ot each 
of the exhibits, and that the award should be issued over the signal ui o 
of that expert. It was further provided that the report of tin* expeit 
should be approved and confirmed by the majority ot the depait- 
mental committee, a committee made up of all the judges ot the 
department. More than a year before the opening of the Exposition 
the chairman of the committee on awards wrote 2,b<><) dillorent join 
nuts and technical periodicals, asking them to recommend exj>< it* 1,1 

their special lines. By this means, and by the recommendation and 

COL KXPO—02-28 
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approval of (la* heads of the great educational departments of the 

country, ami llic rccoiumcmlations of well-known expert*, a critical 

corps of expert judges was selected for t he different departments. 

(A) fitnt'i'iil plan of (nmmin on 1 m jdemrnt*.—In a general plan of 

examination and report on machinery and apparatus for production, 

issued by the chairman of the executive committee on awards for the 
guidance of the judges, is set forth the purpose of the examination, 

and that it is desirable to ascertain tin* merits of the exhibits in 

(u) design; (A) construction; (c) operation; (d) efficiency of perform¬ 

ance. “The plan upon which the exhibit is constructed and the pro¬ 
portion of its parts, tin* materials," their quality, the workmanship, and 

the correct distribution of material, tin* report said, could he most 

“conveniently determined on tin* floor where exhibited." The other 
two points “can sometimes be determined by placing it under the usual 

and proper conditions of regular working and exactly measuring the 
power exerted or cost of iteration. In many cases, however, this 

can not lie done upon the floor, as, for example, in the case of agri¬ 

cultural implements/' At tho end of tin' next paragraph it is remarked 

that “the last two points an* much more important than the first two. 
It is what the apparatus can do that is most essential to ascertain.’ 

The instructions conclude with the following; “ Reports will have real 
value only when made on all four points, .fudges will make full 
reports in every case in which they do not find this completeness abso¬ 

lutely impractical, and the committee should endeavor to base upon their 
rejrorts awards which will have real and permanent value to every 

exhibitor of a thoroughly meritorious article." 
{() Fold trodh of fit Id machine* a necexxity.—As foreshadowed in 

• • ** *1 

the foregoing instructions, agricultural implements were necessarily 

operated in the Held. < )n May Iff, 18ff3, at a meeting of the manu¬ 

facturers of agricultural implements, the chairman of the committee 

on awards stated that if a field trial could 1m; obtained at no cost to the 

committee there would In* field trials. 
Mr. M. \V. Dunham, of W avne, III., tendered his great farm to the 

committee on awards, free of charge. The location of this farm, only 

30 miles from Chicago, with its complete equipment of teams an 
steam fiower for the operation of the machines, and all other acres 
sories in tin* way of diversified soil and different crops upon which to 
test the machines, made this offer of Oaklawn Farm acceptable to t e 

committee, and field trials were, therefore, determined upon. 

('/) Time o f juId trials,—Telegraphic invitations were sent b\ 
Thacher, on the 6th day of July, 1893, to all the manufacturers of the 

I nited States, notifying them of the trials, and urging upon t cni 

tin* desirability of producing machines for the trials. Ihe 11 ^ 
named in the notices were as follows: For seeders and drills, Augu* 
!•»; for hay presses, September 15; for harvesters and binders, a) 
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17-23, rye and Imrley; oats, July 31; for torn planters, August 8; 

for haying tools, July 17; for thrashers, July 25, rye and barley' 
and August 8 for oats; miscellaneous, August 8 (this included potato 
planters, fertilizers, etc.). 

(e) Rule# governing field friots.—The judges appointed to report 
upon the field trials of exhibited agricultural implements issued the 
following general rules on July 12, 1803, as their purpose and method: 

1. All exhibitors proposing to submit their machines to the examination of the 
judges will be present at the date and place assigned, with machines fairly represent¬ 
ing foeir regular make, in good order and ready for instant action. Horses will be 

provided, but the exhibitors will be expected to bring their machines on the ground 
and take them away after the trial, and to provide their own driver. 

2. The judges will take their own ways of satisfying themselves of the merits of 
each machine. 

3. Awards will be based upon the results of these trials so far as practicable; but 
the judges may report upon machines untested (or upon machines tested) upon 
such information as they may l>e able to collect from whatever source or in what¬ 
ever matter found by them desirable and practicable. They will be governed in 
this manner by such principles and rules as they may find in their judgment most 
likely to result fairly and fruitfully. 

Roht. II. Thurston. 

Hiram C. \Vheeler. 

Calvin Young. 

00 Rowfo against ftel/l 1 rials.—It wits at thus time that some exhib¬ 
itors in group Id determined that they would not take their machines 
into the field, and that they would have them examined on the floor, 
and that the •’efficiency and performancev upon which the chairman 

on awards had laid so much stress should not be demonstrated by field 
trials. These exhibitors proceeded to combine and organize and pre¬ 

sent resolutions without regard to the scheme of awards which had 
been proposed or to the plan of procedure under which the committee 
on awards was working. In response to the pressing invitation of the 
chairman of the committee on awards to produce machines for the field 
trials, when the time came, however, less than half the exhibitors had 

machines at the Dunham farm. It was noticeable that the leading 
manufacturers of each line accepted the opportunity of putting their 
machines into the field. A description of the operation of these 
machines will be found hereafter, and a synopsis of the course pur¬ 
sued }>\ those opposing the committee on awards will now be given. 

ftei bringing all possible influence to bear upon the committee on 

awards to induce the chairman of the committee to examine the exhib¬ 

its on the floor of the annex, and after having failed, these exhibitors 

appealed to the committee of the national commission on exhibitors’ 
grievances, setting forth as their ground of appeal— 

impossibility of complying with the order to go into the field 
trials. 

*J* impracticability of the system adopted for the field trials. 
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The effect 111hmi tin* history of the World's Columbian Exposition 
as him.h- up throm/h the htireiiu of awards if the rule requiring field 

trials was allowed to stand. 

4. The damage that would result to the American manufacturers if 
their exhibits were not examined. 

5. The discrimination against the American exhibitors in favor of 

the foreign exhibitors of like machines in the same class, and the 

granting to one set of American exhihitors concessions not given to 

others under like eireuinstances. 

Thc*e ditrerent grounds were urged before the committee• ut great 

length. It was asserted in the argument that exhibitors had not suffi¬ 

cient time from duly H, on which day the notice of field trials was 

given, to prepare harvesting machines and get them into the field on 

July 17. It \vns also urged that the manufaeturers would have to 

prepare duplicates of their machines for Held trials, and that this 

would he impracticable. The exhibitors urged that they had been 

requested to tiuish their machines in the highest state of the art, and 

that the\ could therefore not alford to submit other mnehines tor field 

trials. 'These objecting manufacturers also urged that the kind of 

soil, the contour of surface, and the condition and varieties of crops 

that the machines had to contend with in this and foreign countries do 

not exist on an\ one farm. Rumors that reached the cbairinan of the 

executive committee on awards caused him on August N to again 

advise Mr. Buchanan, chief of the department of agriculture, that 

“I Hder no circumstances will any machine exhibited by American 

manufacturers, for the examination of which machine arrangements 

had been properly made for the field trials, be examined or reported 

on by the judg<»s unless such machines go to the Held. rhe confine¬ 

ment of thi> order to American manufacturers was due to the fact 

that foreign exhibitors had in almost all instances made no arrange¬ 

ments to exhibit their machines in the Held. The exhibitors uigcd 

with great force that if Chairman Timelier insisted upon this ruling 

the history of the Exposition would show but few machines to have 

been present rather than many, and that this would be unfair to an 

industry in which this country excels all others and in which moie 
than $2Ko,000,000 are annually engaged, and (exhibitors went on to 

say) **an industry that has done and is doing a grand work in civilizing 

and elevating the downtrodden of all nations." 
I he chairman of the committee on awards replied that the pom 

of view taken by tin* exhibitors was entirely wrong," the real question 

being what the committee on awards and the expert judges appoint® 

by them deemed necessary to intelligent judgment, rating, and awar 

big- “ It is not what exhibitors desire or deem sufficient, and in ease 

°l stieh ditlcrencc of opinion the decision of the judges and the com 

mittee on awards should be taken as final." The chairman state 

further that tie* committee on awards had considered the inattei t<lIL 
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fully, and had come to the conclusion that trials in the field were per¬ 

fectly practicable, and were of groat value in determining the real 
merit of such machinery; that certain exhibitors had attended the 
trials not only cheerfully, but had shown the greatest desire to secure 

the most complete possible exposition of the merits of their respective 
machines in actual work. Referring to the second point the chair¬ 
man said that actual trials had proved the system adopted to bo thor- 

oughly practicable, and that the committee on awards and judges 

accept the results of these trials as a basis on which to found thor¬ 
oughly satisfactory decisions. In relation to the third point Mr. 

Thaeher said that sufficient material had already been collected 
largely through the field trials that had already been held—to serve 

as material for a history of the development and present condition of 

this department of manufactures, and that the field trials already held 
have at least secured facts in place of mere opinions. “80 far as such 

history shall prove incomplete,1’ he said, “ the exhibitors themselvesand 

not the authorities of the Exposition are responsible.11 He answered 
point four by saying the damage resulting to American manufacturers 
was from their own choice. Referring to point five, in relation to 
the advantage that the foreign exhibitor had over the American 
exhibitor, he called attention to the fact that thor diplomas of the for¬ 
eign exhibitors could only rest upon the “design and construction11 of 
their machines, and that so far as any discrimination taking place was 

concerned it was in favor of the American manufacturer, as his 
diploma would be far more valuable than that awarded the foreign 
exhibitor, because of its being based on the essentials of the machine, 

viz, “the operation in the field and the efficiency of the performance.11 

The following is quoted from the same statement that was made by 
Mr. Thaeher to the committee on special grievances: 

The judges will testify that it is only by witnessing the actual working of the 

machine in the field that an intelligent and trustworthy judgment rail be formed, 

and that while this involves much trouble to the judges as well as the exhibitors, 

and some expense, they considered it the only j>nu;ticable and satisfactory method. 
The end fully justifies the means. 

As a final statement the chairman said that the action of the com¬ 
mittee on awards should stand, in justice to those “who gladly com¬ 
plied, by taking their machines to the field, with every regulation, 
without cavil, and took all the trouble and met every expense involved 
cheerfully, and thus gave the judges all the needed facts on which to 
base an intelligent and correct report of their exhibits.11 The special 
committee reported on September (I, recommending that the American 
machines be given a floor examination, but tlic national commission 
refused to adopt the report of the committee, thus sustaining Mr. 
1 hacher in his position, a position that was not only right logically 
hut practically. 
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Not satisfied with the* refusal of the World’s Colunihian Commission 
the rcUdlious manufacturers of agricultural implements determined to 
trv again. And after getting their ease printed they succeeded in 

having a special committee of four ap|K>inted on the lf>th of Septem¬ 

ber, which coimnittco was, under the resolution creating it, to “ have 

full power to send for persons and papers and to determine the scope 

of inquiry and make rejKirts to the executive committee, with right to 

print Mich reports and so much of the evidence as in their judgment 
may he necessary, and that the report of the special committee on 

grievances he referred to this committee for consideration.11 This 

committee met on September 22, and tin* rebellious implement manu¬ 

facturers were represented by two attorneys. These attorneys called 
witnesses, submitted affidavits, and had every facility shown them 

to thoroughly investigate the subject. In the opening of their case 
they stilted the grounds of their contention to be ‘Mirst.no field trials; 

second, the excusing of the foreigners and the short notice." The 
proceedings Indore this committee occupied several days, and when 

published made a volume of 2H4 pages. Tito honorable commissioners 

who *mf in the case sought fo gel at flic merif of the controversy,and 
allowed so wide a margin to the inquiry that no facts liearing upon 

the mse were refused. On the first point, (hat there were to he no field 
trials, the chief of the department of agriculture was called as the first 

witness, and there w as an endeavor made to show by him that as the 
exhibits were installed, and thereafter lie had led exhibitors to believe 

Unit there would be no field trials. He, however, testified that “the 
entire work of forming the system of awards and determining the rules 

under which those awards were to be made was to l>e decided by the 
national commission; that this commission, through the chairman of 

committee of awards, Mr. Timelier, had formulated a plan which had 
been approved by the commission, and that the exhibitors could mark it 

down as a settled fact t hat these rules of the chairman of the commit¬ 
tee on awards was the law and gospel of the Exposition.1’ He stated 

his understanding to be that if the exhibitors did not want awards the) 
had the power to prevent their exhibits being examined; hut ii the) 
wanted awards they must conform to the regulations of the committee 
on aw ards. T he depositions of several of the objecting manufacturers 

and their employees were taken, tending to show that they enteie 
their goods with the idea that there would lx* no field trials, and that 
when it was determined that there, were to Ik* field trials the time 
allotted to get their trial machines to the Held was too short. M1- 

I hacher w as called as a witness by the exhibitors, and after answering 
a number of questions asked him bv the attorney of the exhibitors 
w ho were, seeking to have their machines given a floor examination, 

was requested by the committee to make a statement outlining the 
position ot the committee on awards, which he proceeded to o. 
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Commissioner Butt, of West \ irginhi, was chairman of this special 
committee, and stated to Mr. Thacher that the controversy related, 
first, to the jurisdiction and right of the committee on awards to make 
the rules and regulations which have been made and promulgated m 
reference to field trials; second, as to whether or not he gave these 
people a sufficient and proper opportunity to get their machines to the 
place where they had to bring them within the dates named by him in 
his order. 

On the question of jurisdiction and right, Mr. Thatcher stated, “the 
act of Congress authorized, in section <> of the act approved April 25, 
1890, the World's Columbian Commission to appoint all judges and 
examiners and to make awards. The World’s Columbian Commission 
by a formal by-law created a standing committee called the “committee 
on awards'' and gave that committee charge of the subject of awards. 
The committee on awards appointed an executive committee on awards, 
of which Mr. John Boyd Thacher was chairman, which committee had 
all the powers, rights, and privileges of the committee on awards. 
This executive committee was formed for the purpose of facilitating 
administrative work, and was created at the suggestion of the World’s 
Columbian Exposition, through its board of control. The executive 
committee on awards adopted rules and regulations governing awards, 
which rules and regulations were approved by the full committee on 
awards, and adopted by the board of control January 14, 1893, and 
promulgated through the director-general January 16, 1893. 

Continuing, Mr. Thacher said: 

There are two important features of the rules and regulations to which attention 
should Ik1! called. 

1. The individual judges are to perform such duties as the executive committee 
shall prescribe. 

2. Any exhibitor may have his exhibit exempted from examination for awards by 
notifying the executive committee; otherwise the executive committee has the right 
in its discretion to call any exhibit to lie examined. 

It is plain that the foregoing conclusively disposed of (In* objection 
that the executive committee on awards had no authority to order field 
trials. 

The act of Congress approved April 25, 1890, declared that tin* four hundredth 
anniversary of the discovery of America should be commemorated by an exhibition 
of the resources of the United States and the development and the progress of civ¬ 
ilization in the New World. This was interpreted by the committee on awards to 
mean that the examination of exhibits and the pronouncing of judgment thereon 
should he conducted along lines which would best disclose to the world the progress 
made in the arts, industries, and sciences. 

Governed by such purposes, the executive committee on awards, after mature delib¬ 
eration, decided that field trials should be made of agricultural implements in order 
to disclose to the world the progress made in that important industry and to furnish 
the great farming interests of America and of the world reliable information as to the 
development and condition of this industry. The executive committee on awards 
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consulted with <*x|>rrt* ami tlmt, while tin* larger percentage of the agnail- 
tunil implement* could In* examined on the lU»r, still u cortAin penvntagp of these 

implement* ntjmntl n practical examination liy Actual operation in tin* Held. 

Mr. Timelier submitted the copy of the following letter to show 
the opinion of the judges us to the necessity of Held trials: 

I luive In mi) in brief that thin committee has latcn convinced by the experience in 

connection with this exhibition, an well a* by their earlier knowledge and more 

extend'd ex|jcricncc with this da** of machinery in particular, that it would lie quite 

impracticable to obtain that knowledge of the real working value of machinery 

except by nl>~ervution of its actual performance in doing its legitimate work under 

conditions to w hich itj* especially adapted in the Hold. 

Vary respectfully, 

We fully concur in the alums. 
R. II. Tuchstox, fhairman. 

Galvin Youno, 
Hiram C. Wheeler, 

}ftmbern. 

(>n the question of whether or not sufficient time was Allowed to get 
mat hities to the field, Mr. Timelier called tins attention of the com¬ 

mittee to the fact tlmt he addressed u meeting of the agricultural- 

implement mu mi fact urers on Mav I'd, sixty days before any trial took 
place, and Mated that “ if a field could be obtained at no cost to the 
committee there would be field trials." On June 30, at another meet¬ 

ing of the agricultural implement exhibitors. Chief Buchanan read a 

letter from Mr. Timelier, written in his official capacity as chairman 

of the committee on awards, that contained the following: 

WV Udmvc it is desirable and profitable to have a Held trial of almost every entry 

of exhibits of agricultural implements. • * * The bureau request to be examined 

all agricultural exhibit* entered fur awards if h Held or fields cun be obtained which 

w ill offer conditions favorable to the trial of various classes of exhibits. 

The committee on awards was during all this time searching for 
Helds and facilities and looking for some public-spirited agriculturist 
who would open his fields and furnish teams without charge, as the 

committee on awards had no money for such expenses. About the 

1st of July, as heretofore stated, M. W. Dunham tendered Oakhiwn 
barm, with its 1,700 acres of diversified soil and crops and all its 

superb facilities, free of expense to the eommitte on awards. 
In order that no time should be lost, telegrams were immediately 

sent to the different exhibitors. These notices were sent on the bth 
day of July, and the first trials, those of haying tools, were to take 
place on the 1 7th, thus giving eleven day’s' notice. A letter addresse 
to the freight agents of the different railroads that would naturally 
carry the freight from the factories of the different manufacturers o 
baying tools to the Dunham farm at Wayne was submitted to the 
‘‘ommittoe, and the average time required for shipment by freight was 
tbice and one-half days, and the longest time required for any exhib- 
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itor was eight days. The time for the trials of seeders and grain drills 

was forty days, and the longest time, as shown by the letters of the 

freight agents, that it required to get machines to Wayne, was five 
days. For hay presses there was seventy days' time, and the longest 

time required for shipment was six days. For thrashers there were 

nineteen days, and the longest time required for shipment was eleven 
days, while for harvesters and hinders there was seventeen and one- 

r 

half days, and the longest time required was seven and one-half days. 

When it is taken into consideration that most of the exhibitors had 
branch houses in the city of C hicago, it is readily seen that the claim 
of the exhibitors that there was not sufficient time for them to get 

machines to the field was not well grounded. 
Mr. Thacher further submitted to the committee letters from the 

different exhibitors who had taken their machines to the field, which 

letters called the attention of t he committee to the fact that these 
exhibitors acquiesced in the rule of the committee on awards, and had 

submitted their machines to the judges in the field, and that it would 
be luanifcstlv unfair to them if the exhibitors who have so rebelled 
against and so hampered the committee should now be allowed to have 

examinations for awards without submitting to the same rigorous 
tests in the field. These letters were from the following firms: Stod¬ 

dard Manufacturing Company, I >ay ton, Ohio; I Vderick «& Co., Albany, 
N. Y.; Sterling Manufacturing Company, Sterling, Ill.; and the Geiser 
Manufacturing Company. 

The letter of the Sandwich Manufacturing Company to Mr. Thacher 
is a strong justification of the course of the committee on awards in 

ordering Held trials. This letter was written on July 8, and says in 
part: 

It would appear that nothing included in our exhibit, except our harvesting 

machine, would be eligible to a place in the proposed field contest. Of that machine 

we have to say that it is so entirely new to our manufacture that we hesitated some¬ 

what to put it into a contest with the older and more thoroughly tested machines 

coming from the factories of the standard harvester manufacturers of the country. 

Its various distinctive features we are thoroughly satisfied with, and fully believe in 

the superiority of some of them, but have only this season embodied them in the 

form in which we propose to put them before the public, if they bear up well under 

the wide range of tests to which we propose to subject the limited number we shall 

build this year for that purpose. 

It is submitted that no expert upon this class of machines could 
have examined the Sandwich binder upon the floor of the Exposition, 
and, from the design and construction of the device, could have fold 
whether the machine would or would not have successfully operated 

in the field. 
Inasmuch as some of the witnesses introduced by the rebellious 

exhibitors had sworn that all manufacturers prepared special machines 
foru.se in field trials, fitting such machines with bearings of Inass and 
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machine-cut gearing, and otherwise changing parts of the machine so 

that they would ojM*rttto more perfectly, the exhibitors who had taken 
their machines into the Held trials at Wayne testified before the com- 
mitteo that tin* machines they had taken to the field wore machines of 

regular manufacture, such as are built and sold regularly to the trade, 

and that they were not changed in any particular; that they were only 
carefully examined to see that all the bearings were loose and ran 

freely. The exhibitors who took their machines to Wayne also pro¬ 
duced before the committee two noted experts in machinery, Mr. 

dames W. See, of Hamilton. Ohio, and Mr. William Worth Burson, 

of ( hicago. These men testified to their long familiarity with machin¬ 

ery, and especially with agricultural machinery. As disinterested 
experts, they testified to the absolute* necessity of field trials to demon¬ 

strate whether a tool could fa* successful in operation. Mr. Burson, 

who is an inventor of agricultural appliances, and who built in 1864 
the first thousand grain binders that were ever sold, testified that with 

all bis experience, extending through a lifetime of close study of farm 

tools, lie could not tell by mere examination whether the knotting 
dev ice of a self- binding harvester would successfully tie knots when put 

to work in the field under the varying conditions there encountered. 

The sjweial committee on complaints, after considering the testi¬ 
mony and exhibits, decided that sufficient cause had not been shown 

to justify the committee in changing the regulations of the executive 
committee on awards; and that in the opinion of the special commit¬ 

tee tin* rules and regulations of the executive committee on awards 

were reasonable and should have been followed by the exhibitors. 
Some of the exhibitors became discouraged and gave up the tijght after 

this decision, and by gathering all possible influence succeeded in 
getting the chairman of tin* committee on awards to appoint jurors 
to go to remote places in different parts of the country, even to the 

works of some of these exhibitors, and there examine their imple¬ 

ments at work. The newspapers called these trials at the time 
tk backyard trials." One of the exhibitors, who complained about the 

expense that was entailed by a trip to Wayne, 30 miles from Chicago* 
afterwards took the jurors 1,400 miles from Chicago to see his machine 

at work. The expense of such trips show plainer than words can 
picture how these exhibitors dreaded meeting their competitors at the 

official trials, and the value that they placed on an award of the 
M oi ld's ( olmnhiun Exposition. The expert judges, who had followed 
the machines through the regular appointed field trials, declined to 

follow machines into “backvard" and to remote places and resign® 
th«*ir positions. The refusal of these companies to enter theregulaih 
appointed field trials at Wayne and there test their machines in the 

same field and on the same crop with those machines that did go to 

W ayne when they were so anxious for awards that they sought 
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secret special trials, and at distances so remote as to be beyond the 

reach of other manufacturers building similar machines—can only be 
explained on the hypothesis that they realized that their machines 
were inferior. The Dederick hay press was put to work in haling 
the coarse, stiff heavy growth of timothy and blue grass on the 

Dunham farm, while its competitors, the Whitman, Famous, and 
Quincy presses, were tested at 4k backyard trials” on hav of fur* 

different quality. The McCormick mowers and self-binding harvest¬ 
ers were tested in the heavy grass and grain of the Dunham farm and 

drawn over the soft loam of its fertile Helds; while the Peering mowers 
and binders were taken during the month of October into the high 
valleys of Colorado, nearly 400 miles southwest of Denver, and there 
tested in a light crop of easy cutting alfalfa and in a field of grain of 

light growth and stiff stalk that grew in a valley as level as a floor 
and on soil as compact and hard as many roadbeds. It is self-evident 
that the conditions were as unlike as possible, and that there must have 

been very strong grounds, to say the least, that would cause the 
Dederick bay press and the McCormick harvesting machines to be the 

only ones in their respective classes shown in operation at Wayne, in 
response to the urgent invitation of the chairman of the committee 
on awards. 

The rebellious agricultural exhibitors that did not submit to the 
original order for Held trials on t he Dunham farm, and that had not 
taken advantage of the ** backyard trials, still maintained that they 

nuiNt be accorded a floor examination, and their next move was to 

send copies of their protesting documents to the director-general of 
the Exposition, George It. Davis. They, acting through the chief of 

the department of agriculture and the director-general, whose duties 
had nothing to do with the subject of awards, transmitted the entire 
matter to the president of the World’s Columbian Commission. Pre¬ 

sumably without having examined into the position of the chairman 
of the committee on awards, without having taken t he trouble to read 
the report of the special committee that went thoroughly into the 

merits of the case, the director-general urged upon the commission 
immediate action granting floor examinations. The director-general 
appeared not to have considered that the commission had decided that 
these floor examinations should not be made, and that it would be 
necessary that the commission should reconsider its action before the 
exhibits could lie examined on the floor. The national commission 

reeehed the protest, together with a letter from the chief of the 
apartment of agriculture, and one from the chairman of the commit¬ 

tee representing the rebellious exhibitors, and the documents were 
aid upon the table until the same subject should come before the 

commission in a communication from Mr. Thacker of the executive 
committee uu awards* 
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Tin* communication from Mr. Thaehcr followed in a few davs, and 

"it*i to till* effect tlmt in view of tlio fact that the national commission 

had sustained the committee on awards and thus indorsed and approved 

th e action <»f the committee on awards in prescribing Held tests, Mr. 

Thneher was now willing, with the approval of the commission and 

with the understanding tlmt any diploma granted should state dis¬ 

tinctly that the examinations of the exhibits were made upon the door 

and not as the result of a field trial test, to appoint judges and have 

these exhibits examined on the floor. The national commission was 

thus ls*sieged by communications from the director-general, from the 

chief of the department of agriculture, and from the rebellious exhibit¬ 

ors. The most |H)Werful influences possible had boon brought to 

hear to induce Mr. Timelier to grant the lloor examinations, and these 

influences were tinall\ sullieient to cause him to offer tin* tloor exami- 

nation, with the understanding that the diplomas should specify that 

they were granted on floor examinations solely. A resolution was 

ottered in the commission to adopt the suggestion of the chairman of 

tin * committee on awards, hut it did not prevail, and though the matter 

was -evi*ml limoN afterwards brought before the commission it could 

not Is* carried. The time for closing the Kxposition had now arrived, 

and after examining all jwissiMe plans for obtaining a floor examina¬ 

tion, the rels'llious exhibitors prepared descriptions of their machines, 

and sought to have these descriptions examined and have awards 

granted ba-cd upon these descriptions. Failing in this, their final 

move was to have a resolution introduced into the Senate of the l nited 

States the purport of which was that the Committee on the Worlds 

Columbian Kxposition in Congress should la* instructed to investigate 

the matter. Nothing has been done with this resolution, and it is 

undoubtedly hut one of t he many thousands of such resolutions yearly 

introduced and never heard of again. An ending to all things, these 

exhibitors Anally reached the end. 

((/) A pp<nl of ('anodian exhibitor*.—While these rebellious United 
States exhibitors of agricultural machinery were so tenaciously seeking 

to have their own way and to obtain awards, under conditions pie* 

scribed by themselves, a linn of Canadian exhibitors, manufacture! so 

implements of various kinds, hut still of the same type us those that ha 

been ordered into the field trials, considered that they weroaggrie\e , 

and .1. S. Larke, executive commissioner of Canada, appealed to 

the national commission, addressing Hon. Thomas W. Palinei, 1 

president, on November 3, 1898, and asked for a reexamination o 
the exhibits of the following Canadian exhibitors: Massey-Harris 

Company, Sawyer-Massey Company, John Abell Engine Works, an 

I uyl cV: Kh'instciver, Cockshutt Plow Company, John Croat, Man son 

Campbell. The grounds alleged were that there was omission oi an 

examination ot a portion of these exhibits; second, an incorrect stats 
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moot of fm-ts on which the returns of jurors were based; third, irreg¬ 

ularities in the submitting of the, cards by the jurors; and, fourth, that 

the action of the juror Mr. Praether was contrary to the regulations 

governing awards, as promulgated by the director-general, and con¬ 

trary to justice. This communication was referred to a committee of 

the commission, who reported on November 14 that the communica¬ 

tion was one that should by right be heard by the court of appeals on 

awards. Mr. Larke then brought his charges before this court, which 

convened in Washington, I). C., on the 8th day of January, 1894. 

Mr. Larke appeared for the complainants, and Hon. Thomas L. 

Williams as the representative of the committee on awards. Record 

and oral testimony was submitted and arguments thereon were made 

bv the counsel. The facts in the case showed that there was an exami- 
ml 

nation of the exhibits referred to, but that a reexamination of the same 

was ordered by the executive committee on awards. This reexamina- 
V 

tion reported adversely to awards being granted. A short time after 

this reexamination, and finding that no award should be granted, on 

the grounds that the exhibits were “copies of American machines,” 

‘"therefore not entitled to awards," a second reexamination 

was ordered, the judge being Mr. Charles Whitney, an inventor of 

agricultural implements. Mr. Whitney also found that the Canadian 

machines were copies of machines made by United States exhibitors 

and they were therefore not entitled to awards. The decision of the 

court of appeals was to the effect “ that the proofs failed to sustain 

the allegation set forth in the complaint and the complaint was ordered 

dismissed. 

It should be stated that the self-binding harvester, reaper, drill, 

broad-cast seeder, and rakes of the Massey-Harris Company, of 

Toronto; the traction engine and separator of the Saw yer-Massey Com¬ 

pany, of Hamilton; the separator of the John Abell Engine and 

Machine Company, of Toronto, and the thresher of Van Tuyl Sc 

Kleinsteiver, of Petrolia, Canada, were the only Canadian exhibits 

that were subjected to a reexamination. No attempt was made to 

showr that these machines were not United States invent ions, and copies 

of United States machines. The view' taken by the honorable com¬ 

missioner of Canada was: “That awards were not given on invention, 

but on the fact of the excellence and advancement of the machine, 

without regard to where the invention was perfected.This as an 

abstract proposition is perhaps true. It can not he presumed, how¬ 

ever, that the judges had no other reasons than those stated above; in 

tact, in certain instances the judges reported the device as “not 

worthy of an award.” In another instance, that of the Massey-Harris 

w ide-open hinder, the original judges, none of whom were experts in 

self-binding harvesting machines, reported that the exhibit had tin? 

following points of excellence: (1) the open end; (2) the floating upper 



44r> KKPOKT OK CnMMm'KK ON AWARDS. 

cam a- licit; (3) case of operation; (4) elevator roller that curries the 

£ min to the hinder deck; (5) I Hearings that are interchangeable and 

iiiMire perfect alignment; (tl)gnnd arrangement of the binding attach¬ 

ment and long shift; (7) the arrangement of the knotter, especially 

the open cord-holding ring and cutting apparatus; (S) the grain guard 

in front of platform Kelt guide; (t>) front platform belt guide; (10)the 

divider with sulnlivider; (11) the easy appliance of the transport 

truck. (Signed) l>. K. (tender, judge. 
Mr. Geisler was a German professor that knew something of agri¬ 

cultural implements as used in foreign countries. He, however, had 

no critical knowledge of that distinctively United States implement— 

the self-binding harvester. I lie tirst reexamination of this implement 

wii' made by myself, with another judge of the department, and we 

•re|>orted against ar. award. The second reexamination was made by 

Mr. Charles Whitnev. an inventor and manufacturer of self-binding 
w • 

harvesters, and in his testimony before the special committee he said: 

I rvs'ollert thin cart) well f«»r the reason that the points of merit mentioned upon 
w hieh an nwan! was jrrmntcrl an* ho rotnmonly in use in this country os to be called 

oliI, not a novel b-attirv being in it, and I indorsed it, ‘‘Noaward.'* 

('a r i ad a being considered a foreign country*, its agricultural imple¬ 

ment^ were not called into the field by the chairman of the committee 

on awards to |xirticijmte in the field trials. This was manifestly of 

advantage to the C anadian exhibitors, inasmuch as it would have been 

easier for the Canadian builders of agricultural machines to ha\e got 

their machines to tin* field trials at Wayne than it was for man} of 

the Cnitcd States exhibitors to get their machines there. The 

exhibitors who objected to going into the field trials gave the fact of 

the exemption of tin* Canadian machines as one of the reasons why 
they should not Is* compelled to exhibit their machines in the fie 

How manifestly unfair, then, it would have been to ha*e gran 
awards to those Canadian machines that did not show in design an 

construction as favorable an arrangement of devices as were shown T 

similar types of machines in the Cnited States exhibits. Had t ese 

machines gone into the field and demonstrated by actual operation* 

high efficiency. Commissioner Larke might then have had a just com 

plaint against the committee on awards. The Canadian protesters, 

however, did not offer to demonstrate the availability of their mac me^ 

in actual work, and lieing copies of devices which were found in ilB.ore 

symmetrical shape in Cnited States machines, and construct in® 

more thorough and workmanlike manner, the justice of the n mgs 

of the judges and the refusal of the committee on awards to 0JQ 

the < anadian machines can not be questioned. 
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VIII. GROWTH OF INVENTION IN UNITED STATES. 

Standing on the colonnade that connected the machinery hall and 
agricultural buildings and looking north over the most magnificent 
si<dit the eye of man had ever beheld, an inscription on the base of 
the obelisk would bring the mind of the traveler to contemplate the 
causes that had created so beautiful a scene. The inscription was: 

Four hundred years after the discovery of this continent by Christopher Columbus 

the nations of the world unite on this spot to compare in friendly emulation their 

achievements in art, science, manufactures, and agriculture. 

In manufactures and agriculture it did not require k4the nations of 

the earth ” to meet in order to HU the immense buildings that stretched 
away to the east and to the west of the Obelisk with the exhibits which 
they contained. It was American manufacturers and American agri¬ 
culturists that created these exhibits. This is only another way of 

expressing the thought that it is our own country that is peculiarly 
the pride of this century, and our country and this century, when com¬ 
pared with other countries and other centuries, appear rather as a con- 
trust than as a development. It is not easy to state their relation to 
the past in terms of progression, since they may be said to have leaped 
into existence, and any description is one oi new creations rather than 

evolutions of old. It is the majestic works of the present that excite 

our admiration. 
Up to the time of the Revolutionary war the colonists had done hut 

little, if anything, in the way oi manufacturing. 1 he lawsot England 
had rigorously forbidden all important works in iron. Immediately, 
however, peace had made possible commercial and mechanical enter¬ 

prise, a new era dawned. In the first fifteen years alter the treaty of 
peace the first cotton mill was built in America, and Samuel Slatei 
introduced the Arkwright system oi mill spinning, and was obliged to 

make the carding, drawing, roving, and spinning mechanism from 
memory, as England successfully prevented the exportation oi the 
machines. Even at this time the notion was prevalent in England that 

America 44 could only be the parent of degenerate and feeble races. 
Buffon had suggested and Raynol had confirmed this notion. I hey 
said no man of intellectual ability, no poet, philosopher, or statesman 
had yet appeared in the New World. Franklin, Washington, the two 
Adamses, Jefferson, and other historic names rose up before mankind 
almost while they spoke. In 1775 Oliver Evans had introduced his 
improvement in grain mills, and a few years afterwards his steam 
engine, the first double-action, high-pressure steam engine on record. 
In 1785 Rurnsey, and in 1788 Fitch, had their boats on the Potomac 
and Delaware, respectively. In 1787 Jacob Perkins had his nail- 
cutting machines and dies for coin. In 17**4 \\ hitney s cotton gin, 
and in 1797 Whittimore's card-sticking ♦machine, came to the help of 
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(hr cotton interests. ()thcr inventions followed in mpidsuccession. In 

tin* meantime the continental philosophers and statesmen, princes and 

ports, had hrrn watching with singular attention the revolt of tin* New 

World against thr traditions of the Old. The rising fame of Wash¬ 

ington, the ability and force of Hamilton, the sturdiness of Adams, 

with the marked industrial and mechanical progress that quickly fol¬ 

lowed the Revolution, led the thoughtful to consider whether they had 

not hern mistaken in thinking “a degenerate and feeble race" was to 

In* the outcome of the mixed peoples that had emigrated to America. 

(,/) Im'vution folhnrx frrofi'tnhh* ///#/*. It is impossible to examine in 

detail all tin* various machines that were in the agricultural implement 

annex. It is therefore necessary, since a rapid preliminary survey of 

the implements of agriculture down to the beginning ot the present 

century is contained in tin* beginning of this report, that the remain¬ 

ing space Ik* devoted to a few prominent implements, the invention 

ami development of which have been the work ot Americans. It has 

been said that the jwculiar condit ions surrounding a people bring torth 

distinct varieties of t«M»ls ami methods. lo a certain extent this is 

undoubtedly true; still, it would not apply at all outside of the 

Knglish-sjwalking nations, as tin* mechanical progress of the world is 

found within these limits. Neither would it apply to certain localities 

even in America, nor particularly to certain races for instance, 

Rhode Island has an invention to every 825 inhabitants, and Connect¬ 

icut one to every 700; while South Carolina Inis hut one to every 

21,000, and Mississippi one to every 22,000. Nevertheless, among 

ingenious |H*ople invention follows these line# where the appliancesaic 

necessary and where there is op)>ortunity for their profitable employ¬ 

ment. On this ground can he explained the American inventions in 

agricultural implements. 

TX. INVENTION AN!> EVOLUTION OF THE PLOW. 

For thirty centuries there had been but slight changes in the plow. 

The pictures on the palaces of Thelws resemble the plows used e\en 

this day in the greater part of tin* world. Kven in the colonial ays 

of America the plow was wood, except, perhaps, a wrought-iion s au* 

The wooden moldboard was sometimes plated with sheet iron, 

was not. however, until 1811*, when the agriculturists along t e coas 

had longing eyes on the agricultural lands of western New ^ 

the Shenandoah Valley that doth row Wood, of GftyugaCounty, • o 

made his improvements in plows, the peculiar merit of con^ 

sinted in the mode of securing the cast-iron portions together. e 

more than any other person to drive out of use the cumbrous 

common throughout the country. His was the first plow in w ^ 

parts most ex|wised t<> wear could be renewed in the field by ( 

stitution of cast pieces. Since then improvement in plows has 



449 world’s COLUMBIAN EXPOSITION, 1893. 

largely in determining the proper shape of the moldboard to do the 
work and offer the least resistance. After the shape of the mold- 
hoard had been settled for the coast users by practical experiment in 

the field, the plowman that had brought his cast plow or his wooden 

one strapped with iron across the Alleghenies was confronted with the 
fact that it would not turn over the turf of the Western prairies, and 

ingenuity was necessary to devise the long steel moldboard with easy 
curve and pointed share and cutting knife of hardest steel. After the 

strip of turf had boon cut it could be rolled over by rods that were 
given the right curve to act as moldboards. When, however, it came 

to replowing these prairie soils of black, sticky loam the plows would 

not scour and it was found a very difficult job to fasten hardened steel 
plates that would scour into the form of moldboards. It is told of 

John Deere, the pioneer plow builder, and founder of the great plow 

business and company, at Moline, III., and whose successors in busi¬ 
ness were awarded diplomas for single, sulky, and gang plows, that in 

1837 he made the moldboards of his first plows of old saws in order to 
make them scour. It was very hard to bend and uniformly temper the 
steel plates, and plates with a center of soft iron were introduced. 

The soft center was found to prevent warping and to remedy the 
defects of a lack of uniform tempering of the steel moldboards that 
had heretofore troubled the plow makers, 

John Lane obtained a patent September 15, 1808, for a plate of three 

layers, the outside ones of steel and the center of soft iron. The 

specification lays stress on the layers of steel on the outside balancing 

each other in heating and tempering, and upon the strength given 

to the plate by the soft center. William Morrison, however, patented 

a plate of two layers, one of steel and the other of soft iron, in 1864. 

It Ls hardly as satisfactory as the three-layer plate, still it is used by 
manufacturers at the present time, and is perhaps more durable. . 
Plows made of these plates of steel and iron turn the broad acres of 
the West and Northwest with a lighter draft and with a more perfect 
pulverizing of the soil and turning under of the top layer with less 

trouble and with greater ease to the operator than plows have ever 
before been operated in any land. Mr. Marsh, a pioneer inventor 
and manufacturer, once wrote: 

” kat a contrast between our plow ami the thing ho called in Russia, for instance; 

and what a contrast, also, between the respective operators. Like plow, like man. 

On the one side a brightness, keenness, and adaptability; on the other, a coarseness, 

clumsiness, and stolidity. Americans whittle because they carry finely finished and 

keen cutting knives, and it is a pleasure to use them. The same pleasure exists in 

the use of our machinery generally. Not so in Europe. Their implements excite 

no impulse to operate them nor pleasure in their operation. If your knife was but 

a piece of wrought iron edged, you would have no impulse to whittle. A European 

peasant a plow beside one of ours affords a like comparison. It does seem as if the 

general diffusion of intelligence throughout the world by paper, steel, and electricity 

COL EXPO—02-29 
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wouMcrr Ion# awaken tin* foreign tiller of the noil and penetrate the stolid soul with 

an ambition for better tbinir* than what have emuo down to him scared y improved 

for a thousand yearn, and he ought to tiepin the new life with tho American plow. 

Sulky and gang plows have been developed to meet tho conditions 

arising from tin* largo farms of our Western pmirios. It is only a 

few years ago, hardly thirty, since the first riding sulky plows were used. 
They were a development from the wheeled plows that had been used 

for centuries. The Scotchman put his pair of wheels under the for¬ 
ward end of tlie beam and steadied his plow with a pair of long han¬ 

dles. Tho sulky plow of to-day only has the wheels set back over the 

plow, the handles have been taken oil, tin' driver gets on to the wheels, 
and the plow, being attached to the frame of the wheels by swinging 

connections, is lowered into the ground by a lever and raised from it by 
the same means. The tirst developments were in the way of smaller 

plow - used in gangs, hut within the past ton years the Id-inch plow 

on two or three wheeled frames have largely taken the place of the 

gang, except in certain sections of tho country. The Davenport gang 
was the first one that the w riter has anv recollection of that was at all 

w 

practicable. This was in 18til or 1865. It was not until ten years 

after this that Gilpin Moore got his patent on the famous Gilpin plow 
so long made by Deere Si (V). About the same time the 01 iver Chilled 

Plow Works,at South Bend, 1 nd., brought out theCassady sulky,which 
had one of the wheels set at an angle against the furrow to support the 

plow and thus do away with the landslide. This company had a large 
exhibit of chilled plows, walking and riding plows, in tho implement 

annex, upon which they obtained several awards. 
American inventors and mechanics have attached the gang of plows 

immediately to the steam traction engine and have thus made a success 

of steam plowing. Cumbersome methods, using windlass and cables, 
have been tried abroad, Imt American farmers would not bother with 

such unhandy contrivances. 
Plows were not included in the order for field trials. It is therefore 

impossible to enter particularly into tho principles and devices that 
were shown. The plow makers did their part toward making the 
implement annex attractive. Four of the exhibitors in the German 
section showed plows, and two of the Canadian exhibitors received 

awards on plows, as did two of the Russians. 

X. INVENTION AND EVOLUTION OF THE HARROW. 

I he harrow is another implement of antiquity, and while it has 
beam improved in form, made lighter and more easily handled, its 
teeth made adjustable, still, as a means of pulverizing the soil, the 
Roman >pikcd-toothed barrow, the disk harrow, the toothed roller, 
the cultivators, and scarifiers have been known and used for more than 
a ball century. These implements stir the soil without reversing the 
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surface. Loudon's Encyclopedia of Agriculture, 1835, shows various 
forms of improved cultivators mounted on wheels. Brakes,grubbers, 
and revolving disk harrows, as well as straight disks, which are 
described as ‘*a roller composed of thirteen thin iron plates fastened 

to a block of wood," were all described by Loudon. The inventions 
of Americans in these lines appear to have been in placing disks in a 
gang and in placing these gangs at an angle to each other. A large 
number of disk harrows were shown, as well as many peg-tooth 
harrows, horse hoes, and cultivators. It is hardly necessary to say 

that they were symmetrically proportioned machines of beautiful 
design and finish, and did credit to their makers. There were also 
many spring-tooth harrows shown, and these tools perhaps contained 
as much of invention over old forms as any of their class. The patent 
records show that D. L. Garver, of Hart. Mich., took out a patent for 

aspring-tooth harrow in 18bb, hut it was not a marked success until 
it was improved so that the teeth were attached to the bars by adjust¬ 
able clips. Since then these harrows have come into extensive use. 

D. M. Osborne & Co., of Auburn, NT. Y., David Bradley Manufacturing 
Company. Chicago, the Stoddard Manufacturing Company, and the 
Dayton Farm Implement Company, of Dayton, Ohio, and others, 
showed these harrows in various forms. 

XI. INVENTION AND EVOLUTION OK SOWING MACHINES. 

Sowing machines in the lines of broadcast sowers, drills, corn plant¬ 
ers, and potato planters were exhibited in great variety. The. improve¬ 
ments in these implements were largel y in the ways of making the old 

forms more effective and certain in operation. From earliest time 
grain has been sown by seeders. The hand barrow with seeder 

mounted on it has been used for ages in China. The improvements 
that we have made in seeders arc in perfecting the devices that select 
the requisite amount of seed from the hopper in which it is contained, 

and scattering it that it itmv be evenly distributed over the ground. 
In drills wo have done something in improving the form of the hoes, 
in holding them to the ground, and in covering the drill furrow. 
Before Jethro Tull, in 1730, began his very valuable work in improv¬ 
ing the grain drills, he had heard of seed sowers in use in Spain and 

Germany that regularly dropped the seed in the furrow behind the 
plow. The force-feed seeder and drill were in use a hundred years 
ago in England, at which time a cylinder with a series of cups revolved 
in the bottom of the grain box, and the seed was deposited in funnels, 
the lower ends of which led immediately to a furrow cut by knives 
that were connected to a beam so as to be kept in an even line and 
easily handled. Weights were placed upon the knives to keep them 
in the ground for the same reason that springs a-rc.placed upon them 
at this day 4 4 
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(tt) The vux1< rn wH'ti planter tend dark mwvr.— The corn planter is 

hilt a drill with its grain boxes and knives separate, and (ho wide 
wheels whieh carry the frame on which the driver rides further per¬ 

form the ofliee of coverers to press the soil about the grain that has 

been deposited in the furrows cut by the knives in practically the 
same way and for the same reason as tin* rollers were drawn behind 

disks many years before. There is, however, this distinction between 

the corn planter and tin* drill, viz, the necessity of dropping the corn 

in rectangular arrangement or, as it is commonly called on the farm, 
“ in cheek," by which means the corn can be cultivated both ways, 

(leorge \V. Brown, of (iuleslmrg, is perhaps the first to attach to the 

cylinder or slide that carries the cup a lever by which the grain could 

be dropped into a furrow opened by a daring knife. Behind this 
furrow he placed the covering rolls, which were but the wheels on the 

frame of tin* machine. In lKfiO this patent was reissued to cover all 
the novel features of his machine, particularly the hinged joint between 

the tongue and the rear of tin* machine and the lever arrangement by 

which the driver could raise the shoe part of the machine from the 
ground. The marker, projecting from the side of the machine and 
sliding on the ground to make a mark that the driver can follow as he 
goes hack across the tield, was shortly introduced. I he rotary feed 

plate, given a forward advance on each movement of the hand lever, 
tin* gearing of the feeding device to the axle, and the check rower, 
soon followed as improvements. The check rower was an ingenious 

invention. Martin Bobbins, of Cincinnati, experimented in 1*57 with 
a machine in which a vibrating arm with a claw was connected with a 

seeding mechanism having a reversible hopper, all to he combined 
with a jointed rod or chain on which were buttons, the chain to be 
anchored in the tield and the machine to be driven along the chain. 
There have been many changes and improvements since that time. 

The Haworths, who purchased several early patents and reissued them 
and made improvements of their own, and who were exhibitors at the 

Exposition and received awards on their planters and check rowers, 
did much to make practical this ingenious device. The Keystone 

Manufacturing Company, of Sterling, III.; the Hayes Pump an 
Planter Company, of C.iulvu, III.; the Deere Si Mansur Company, o 
Moline, Ill.; the Fuller & Johnson Manufacturing Company, of Ma 1 

son, Wis., arid the Barlow Corn Planter Company, of Quincy, showe 

planters and operated them in the field. Deere <&Go., of Moline, ♦> 
exhibited a corn lister. These exhibitors received awards and then 
machines, constructed almost entirely of steel tubing and malleable non, 
were creditable examples of the taste and skill of American manu 

facturers. 
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XII. INVENTION AND EVOLUTION OF THE REAPER. 

The reaping machine attracted hut little attention until the year 
1851, when at the World’s Fair in London the American machines 
created much excitement and caused the forgotten experiments of half 
a century to be hunted up and exhibited in order to “cool the enthu¬ 
siasm of those foreigners.” On examining into the matter it was 

found that there had been experiments in building reaping machines 
in England, but that these experiments had for some reason ceased 
in the twenty years prior to the World’s Fair of 1851. In examining 
those inventions to-day, it is seen that they were principally directed 
to revolving cutters or systems of revolving blades, to trying to pro¬ 

duce an oscillating movement of a knife analagous with the swing of 
the scythe and the reach of the sickle, and finally to shears with long 
blades. Most of the inventors attached the horses behind the imple¬ 
ment, which they pushed before them, though Gladstone, in 1806, 

hitched the team in front of his experimental machine. Ogle, in 1822, 

had a side draft and reciprocating knife, but had an impracticable way 
of moving the knife. Ho built but one machine and abandoned it 
after a short test. In 1828 Hell, a preacher, built a machine which 

was pushed ahead of the team and cut the grain with a series of shears 
with blades 16 inches long. An endless apron, on inclined rollers, 
was placed immediately behind the cutters and carried the grain to 
one side of the machine. It has been said that two or three of these 
machines were built. 

(a) Early failures,—Looking back at the early English experiments, 
carefully studying the descriptions of them in the publications of their 
day, and with a knowledge of the devices necessary to the successful 
reaper that comes from a lifetime spent with agricultural implements 
in the field, the writer can say that not one could have been success- 
fully operated even in the hands of an expert mechanic of this day. 
In Stevens’s Book of the Farm, published in 1847, there is found a 
description of the earlier machines of Smith, Ogle, and Bell. It 
appears from these descriptions that Smith persevered with his machine 
and that he had it in the field as late as 1837. The Smith plan, how¬ 
ever, was wrong; the revolving cylinder, with the knife attached to 
its outside, could not be made to do the work. Ogle abandoned his 
machine after having one built, and of Bell’s the book goes on to 
state: 

The cause to which its failure can l>e attributed is the complicated structure of the 
cutter. 

f) Causes that produced the reaper.—Following out the idea that 
peculiar conditions produce special machines, it is fitting that the most 
ingenious of farm machines should have been invented, built, and 
introduced by an American. A hasty resume of American agriculture 
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will >how ! ho peculiar conditions ilmt have contributed to the develop¬ 
ment of lho reaper through its various stages, ending with the self- 

binding harvester. This resume will also show what a factor farm 

machinery has boon in American progress, in its commerce, and its 

civilization. 1 have spoken heretofore of the average size of the farms 
in the i nitial States as being 1H7 acres, and to the average size of the 

holdings in France, Germany, Belgium, and Holland, as being about 

f> acres. It is plain that with all other conditions the same, the neces¬ 

sity of cultivating such large areas of land would develop processes 
that would differ from tin* plans and methods on the smaller farm. 

Added to the large size of the farms was another factor, that of a scar¬ 

city of labor. In a new country, with a great stretch of fertile lands, 

much of which was ready for the plow, and with a liberal Government 
that freely gave these lands in large farms to those who would comply 

with its most liberal requirements, it is plain that farm labor would 
he extremely scarce, as all those who would have been farm laborers 

under severer conditions became farm owners, lhe youth of the 
farm, ils soon as lie became of age, moved to the \\ est and took up a 

farm of his own. The public domain was far in advance of the needs 

of the people. Many of us have Imd an idea that tin* Hood of people 
that has yearly poured into our ports since 1830, spread over the great 

West and at once began the work of turning over tin* prairies. Sta¬ 
tistics, however, show that only one in eight of the foreign-horn peo¬ 

ple in the United States were on tin* farms in I88t> si*j,onn foreigners 

on the farms to t», BH.onn in tin* cities, scarcely more than had landed 
at our ports in a single year. The farm has not had its share of labor, 
properly accounted for by tin* long hours, hard work, and lark of 
companionship. The cities have been growing with greater rapidity 

than has the country, and between the years of 1880and 18W) statis¬ 
tics show the proportion of people engaged in agriculture declined2 

|x*r cent. All this called forth the labor-saving farm tool, and it may 
he safely said that no other nation has done so much in the way o 

improved appliances for the farm. The logical outcome of our system 
of agriculture has been the cultivation of the largest amount of Ian 

with the least possible amount of capital and band labor, two it$o&ff 
which are costly. It is admitted that even the tine farms ot bianco 
have not given so favorable results to the individual agricultuiistas 

has the system of low farming in vogue in America returned to t e 
American farmer. Ton many foreign writers have been prone to ca 
our system of agriculture “had agriculture/" hut when the pronto 

the American farmer is figured, it has been found that even tboug 
he has harvested a smaller number of bushels per acre, noeithccss 

by distributing his labor and expense over a large numbci of acio., 
he has produced a larger profit than have those farmers in legions o 
so-called high culture." To return to the subject under consi && 
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tion, the American system of farming has been made possible only by 
the American labor-saving farm tools, and the great plains of the Mis¬ 

sissippi and the Missouri have only been turned into vast fields of 
waving grain and tasseling corn by the American system of agricul¬ 
ture. In all this the reaper has played the most conspicuous part. 

(c) To whom the honor of invent Jon is due.—In 1851, after investi¬ 
gating the subject of the invention of the reaper and after having 
their attention called to Ogle and Bell, the jury of awards of the first 

world’s fair at London reported that— 

It is certainly strange that we should not have had it (McCormick’s reaper) over 

before, nor indeed should we have had it now hut for the great exposition to whose 

originator (the Prince of Wales) the English farmer is dearly indebted for the 

introduction of the most important addition to farming machinery that has been 

invented since the thrashing machine first took the place of the flail. 

The judges, not content with this, impressed with the wonderful 
importance of the new invention, and of the great value that it would 

be to the agriculturists of England, reported: 

At the opening of this century it was thought that a successful reaping machine 

had been invented, and a reward was voted to its author by Parliament. The 

machine was employed here and abroad, but from its intricacy fell into disuse. 

Our farmers may well therefore have been astonished by an American machine 

which not only reaped their wheat, but performed the work with the neatness and 

certainty of an old and perfect machine. Its novelty of action reminded one of see¬ 

ing the first engine run on the Liverpool and Manchester Railroad in 1830. Its per¬ 

fection depended on its being new only in England, but in America the results of 

repeated disappointments and untired perseverance. The United States Patent Office 

says of Mr. McCormick’s reaper: “ Iiuigricnltnre it is, in my view, as important as a 

labor-saving device as the spinning-jenny and power-loom in manufactures. It is 

one of those great and valuable inventions which commence a new era in the progress 

of improvement and whose beneficial influence is felt in all coming time.” 

At the great international exposition held at Paris in 1855 there 
were several reaping machines shown and tested in the field. Bell’s 
machine, or a modified Bell, the shears having been replaced with 
McCormick’s reciprocating knife, working through fixed fingers, was 
put into the field, but failed to work because it could not be guided. 
The Manny reaper was quite satisfactory in operation, and was second 
to the McCormick in the field trial. The question of “ to whom 
belongs the honor of the invention of the reaper was argued with 
much spirit. The Englishmen claimed that Bell was the inventor of 
the first practical reaper, while the representatives of the Manny 
machine put forth the claims of Hussey. The jury was composed of 
leading agriculturists and mechanics, and they stated: 

On the McCormick invention all other grain-cutting machines are based, and not 

one of the imitations equals the original. 

At Paris, at the great exposition of 1807, Eugene Tisserand, director- 
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general of the intemationnl domains, in his report published by the 
international commission, stated: 

The man who has labored most in the general distribution, perfection, and discov- 
ery of the firxt practical reaper in assuredly Mr. McCormick, of Illinois. Equally w 
a tanefactor of humanity and as a skillful mechanician, Mr. McCormick has been 
judged worthy of the highest distinction of the exposition. 

The report of this same exposition, written by M. Aurelia no, stated: 

It if* Mr. McCormick w ho invented the find reaper; he occupied himself with this 

question from 1831; and in 18M there was srn for the first time figuring at the 

exposition at London a model reaper. We have thought it necessary to give some 

details on the origin of the reaper, and in particular on those machines of Mr. 

McCormick, which are, it may be said, the type after which all others have been 

constructed. 

At Hamburg in 1868 Mr. McCormick was awarded a grand prize 
for lieing “the builder of the first practical reaper," and at Paris in 

1878 he was elected a member of the French Academy of Sciences for 

“having done more for the cause of agriculture than any living man.” 

In the Patent OtHce exhibit of the United States Government in the 
Government building on the grounds of the World’s Columbian Expo¬ 

sition was a model of the first McCormick reaper, with a descriptive 
tag attached, which read: “The first practical reaper, invented and 
built by C yrus II. McCormick in 1881." I have examined the reports 

of all the great international expositions that have been held and find 
that the McCormick machine received the highest awards at each one 

of them. It thus appears that the scientific juries of all the great 
expositions in the |»st have decided that to McCormick belongs the 

honor of the invention of the reaper. A simple plan of allowing the 
reader to decide for himself would seem to Ik? to go through the early 
patents and descriptions of machines and select the first that contains 

the essential elements that time has shown to Is? necessary for a prac¬ 
tical reaping machine. All reaping machines for the last fifty years 
have contained the following elements, viz, a framework mounted on 
wheels, which framework is fitted with projecting fingers along which 

a reciprocating knife is given motion by a crank; a platform tosup- 
|>ort the grain after it has been cut; a reel to lift the lodged and fallen 
grain, support it for the knife, and place it upon the platform, and a 
divider projecting ahead of the knife to separate the swath to he cut 
from the Held of grain—the power to operate the knife and reel being 
derived from tin* ground wheels by the forward advance of the 
machine. The universal use of these elements during all these years 

justifies the statement that they are essential in reaping by machineiy* 
('/) The * tml element# jintt in Mr Conn id 's machine* Froiu 

wlint has been said heretofore in relation to the English machines it r? 
clear none1 of them contained the devices which time has shown aie 
essential. I urning, then, to the American machines, the Bade} of 
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1825 was fashioned after the English experiments of its time, having 
for a cutting apparatus a revolving cylinder, to which an annular 
knife was attached, and the Manning was a center-cut machine, with 
the cutter bar ahead of the horse and the frame of the machine behind 
the horse. No machines of the kind were ever built, the patents being 

merely on ideas. 
From the old files of the Lexington Union, a newspaper published 

at Lexington, Va., is an account of a reaping machine. This account 
was afterwards copied by the Mechanics’ Magazine and Register of 
Inventions and Improvements, and can be found in volume 1, No. 5, 

1833. Especial attention is called to the description of this machine, 
as it is the first which contains the elements that 1 have heretofore 
pointed out as being essential and arranged as they are found to-day. 

The article begins: 

We have omitted until now to furnish our agricultural friends with an account of a 

machine for cutting grain, invented by one of our ingenious and respectable country¬ 

men, Mr. Cyrus II. McCormick, and which we witnessed in operation in a field of 

grain during last harvest in the neighborhood of this place. 

The article is followed with testimonials of James McDowell, after¬ 

wards governor of Virginia, Archibald Walker John Weir, and 

others. 
July 18, 1833. 

I have seen Mr. Cyrus II. McCormick’s grain-cutting machine in operation for two 

seasons. It cut for me this season. * * * 
Joitn Weir. 

Between the publication of this article and the next harvest two 
patents on reapers were granted by the United States Patent Office, 
one to Ohed Hussey, Cincinnati, Ohio, and one to Cyrus H. McCor¬ 
mick on the machine described in the foregoing article. Hussey’s 
machine had two main wheels in place of McCormick’s one, the main 
frame portion being more in the form of a cart from which the cutter 
bar projected to one side. There was a platform supported by a third 
wheel at the rear behind the cutter bar, on which tho grain fell and 
from which it was pushed by the operator onto the ground in the 
rear of the machine and in the way of the machine in making its next 
round of the field. The machine had neither divider nor reel. His 
patent, however, claims only an improved cutting apparatus and side- 
draft machine. The side d raft, however, was disclaimed by Hussey 
in 1848, and in the same disclaimer he stated that his cutting device 
was a combination of two old elements. McCormick’s patent claimed 
an organized machine containing all the features which are essential to 
a practically operative reaper. There is, therefore, no conflict 
between the Hussey and the McCormick machines except on the cut¬ 
ting apparatus. On this feature, however, my curiosity was aroused 
as to which was first to conceive, and 1 find the sworn statement of 
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11iihsi*v Unit he conceived his ideiw of a reaping machine in 1833, and 

that lie liuiIt his machine immediately after for t he harvest of that war. 

The article in the Lexington I’nion carries McCormick's machine 

Imek to 1832. while a letter in the Mechanics' Magazine, published 

in 1*34, by Mr. Met ormick not ifies nil people that, he considered himself 

to he the inventor of the reaping machine, that he had his first 

machine successfully at work in the Held in the harvest of 1831,and 

that it contained for the lirst time a reciprocating knife driven through 

fixed lingers h\ a crank. It is clear that the international jurors of 

liondon in 1*51 and Paris in 1855 nirefully studied this question, 

and that they wen* right in placing the honor of the invention of the 

reaper u|hui Cyrus II. McCormick. 

(') Th* jtiom * rimj of o nem int'tution. There is, however, in the 

writer's view, ns much honor in tin* pioneeringof n new device,in the 

introduction of it and the education of the i>eople to use it, and in 

tin* overcoming of prejudice against it, as there is in the mere con¬ 

ception of the idea. Mr. McCormick was not only the inventor of 

the reaper, Imt lie was tin* pioneer in its introduction to the world. 

He kept at his invention year after year, lie never changed his ideas. 

He never changed his original plans. He worked at the minuthe of 

the different devices as have other men in later years, and as inventors 

will continue to work so long as the reaping machine gathers the 

harvest. After working, planning, and building a machine, he took it 

into the Held and demonstrated its successful operation. Even then 

he could get no one to build it, and on the home farm in Rockbridge, 

\a., he, with his father and brothers, built as many of them as they 

could. He would then go into the country on horseback, selling his 

machines with the understanding that they should do the work or they 

need not Ik* jmid for. 1 n the fall of 1*44 and spring of 1845, after 

soliciting sales for machine* through Ohio, Indiana.and Illinois, he 

succeeded in getting loo of them built at Cincinnati for the harvest 

of 1845. The following paragraph is quoted from Ardrey s American 

Agricultural Implements: 

I here in probably no single tase on record in the history of agricultural implements 

of an inventor who surmounted greater obstacle or who showed more heroic per¬ 

sistence in the development of an idea than Cyrus H. McCormick. The world has 

produced few such men in anv branch of industrial knowledge. Mr. McCormick 

found the world cutting its grain with sickles; he left it with reapere in use on a 
million farms. 

I he name of McCormick has lx*come inseparably connected with the invention of 

tin* reaper, and a monument of gratitude to the memory of tin* man whose work as 

the pioneer in the reaper industry is destined to pass into history as one of the 

greatest contributions to human progress. * * * It is sufficient for the purpose 

oi tlii* sketch and for the average man to know that of the score or nioreof inventors 

who, before McCormick's time, saw the vision of a reai»er that would harvest the 

erain of the world, not one was able to arrive at the combination of mechanics 

principles that would make the vision a reality. 
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(f) Self-soke reaptrs.—In 1851 Palmer «& Williams built a reaper 
with an automat ic rake to remove the grain from the machine. Their 
patent was for a rake and a platform so shaped as to allow the rake to 
sweep across it. This patent was reissued, and it furnished the basis 

for Seymour Morgan's old “New Yorker.” Perhaps the next most 
important improvement was the “ join ted-bar ” machine, built by 
Sv 11a <fc Adams, of Elgin, Ill., in 1853. This machine was the lirst 
of the jointed-cutter bar type. There were numerous forms of reaper 
rakes devised and used by different manufacturers during the next ten 

years. 
V 

(fj) I I nr renter*.—While the numerous inventors were working to 

produce automatic rakes that would sweep the platform and remove 
the grain therefrom in gavels, the Mann Brothers, in 1849, built a 
machine in which the grain fell upon an endless apron and was car¬ 
ried to one side and delivered into a hopper. When this hopper had 

sufficient grain for a bundle it was dumped by the driver. Sylla & 

Gifford, in 1853, put a box on the machine in the place of Manns’ 
hopper, into which the grain was delivered, and in which box men 
rode and bound the grain. Several years after this, in 1858, the 
Marsh Brothers, of DeKalb County. III., built a table in the box onto 
which the grain was delivered from the harvester, so that the men 

would not have to stoop and pick it from the bottom of the box. U 

is plain, in order to deliver the grain upon the table, the elevator had 
to he lengthened, sous to carry the grain up somewhat higher than 

the Manns carried it in their machine. In 1851 Watson Ken wick 
patented the first automatic self-binding harvester, and the modern 
self-binding grain harvesters are patterned after it. 

{!•) Wire and cord binder*. —The automat ie devices for binding grain 

were first practically successful in 1873, in which year Mr. S. D. Locke, 
of Hoosick Falls, N. Y., sold the lirst automatic binder attachment. 
It bound with wire, and continued in use for some years. The Gor¬ 
dons were working at this time and succeeded later in perfecting a 
practical wire hinder, which was built by 1). M. Osborne. In 1872 
Charles B. Withington, of Janesville, Wis., patented a wire binder, 
taking the wire from two spools. This plan was perfected by Cyrus 
H. McCormick and brother, and became the most successful of all the 
automatic binding attachments using w ire. Wire, however, was not 
the best binding material, and Marquis L. Gorham,of Rockford, Ill., 
in 1874. built the first successful automatic hinder, making bundles of 
the same size. It used cord as the binding material. This patent 
came into the possession of the McCormick Harvesting Machine Com¬ 
pany, and this company licensed all manufacturers of binders, with 
the exception of the Buckeye Company of Akron, who disputed the 
patent. In one of the most important decisions ever rendered in a 

patent cause in America, the United States court of appeals held that 
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the Buckeye Company was holdon to the McCormick Harvesting 

Machine Company for the use of this patent, and that the patent con¬ 
tained the essential features now used by every automatic self-sizing 

cord hinder. John F. Appleby, after seeing this machine in the 

field, improved it in some minor details, and for this his name is usually 

associated with the twine binder. Parker & Stone, of Beloit, Wis., 

who with Dr. E. D. Bishop furnished Appleby the means to carry on 

his experiments, built one hundred Gorham binders as improved by 

Appleby, and they were a practical success in the harvest of 1878. 

They were the first cord binders ever sold. So successful did the 

machine demonstrate itself that licenses were taken under the Appleby 

patents by all the leading manufacturers of this country, and it has 

been copied even to its most minute features by every builder of 

harvesting machines in foreign countries. 
(0 Ijtnr>-(l<nnn A low-down hinder was exhibited by the 

McCormick Harvesting Machine Company, and successfully worked 

in the field trials at Wayne, that was novel in design and operation, 

the bundle being discharged from the machine by a fork that turned 

it completely over so that tin* butts first struck the ground at the rear 
of the machine. It is known as the Severance hinder, and has been 

sold in foreign markets for tin* past six years by Adriance, Platt A Co., 

of Poughkeepsie, N. V., as licensees of the McCormick Harvesting 

Machine Company. 
The magnitude of the immense areas in the United States that are 

devoted to the raising of wheat, oats, rye, and barley, and to the rais¬ 
ing of grasses to be harvested for hay, is hardly told when we say that 

37,000,UU<) acres are planted in wheat, 27,000,000 in oats, and about 
8,000,000 in rvc and barlev. while the meadows hike 50,000,000 acres 
more. These crops, much of the value of which depends on harvesting 

at the proper time, are practically dependent upon the reaping and 
mowing machine. Hereafter a paragraph will lie devoted to the effect 

of agricultural implements, and especially the self-binding harvester, 
on the growth of rice, while the successful operation ot a self-binding 

harvester for cutting and tying corn (maize) into bundles of a size con 
venient for handling makes it pertinent to here speak of the tremendous 

cornfields of the United States—72,000.000 acres. W bile it is truct a 
millions of acres of cornstalks are wasted, nevertheless, as thevalueo 
the stalk is Incoming better understood, millions of acres are being 

harvested by the self-binding corn harvester. 

XIII. FIELD TRIALS OF REAPING AND MOWING MACHINES. 

My colleague. Prof. If. H. Thurston, haa written a report on the field 

tests of harvesting machines. The Win. M. Whitely Company,0 
Muneie, Ind., and the McCormick Harvesting Machine Company,0 

Chicago, ILL, brought mowing machines to the field to be tested by 
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judges, and the McCormick Company brought reapers and self-binding 
harvesters. 

(<() $ pedal features on mowivs.—The McCormick mowers had fea¬ 

tures that impressed me as being very valuable in giving strength and 
extreme light draft to the machine. The direct connection between the 
doubletree and the rocking shoe to which the bar is attached is, in my 

opinion, the most valuable of the modern, patentable features in use in 
mowing machines. The team thus pulls from the point of resistance, 
and the draft connection being attached to the shoe at a point in front 

of the pivot of the shoe to the coupling frame, the draft is, therefore, 
applied to the outer end of the cutter bar, thus holding the whole bar 
in a right line. The sagging back of the outer end of the cutter bar 
causes the knife to bind in the guards, and connecting rods, and knife 
heads and backs to be broken. This connection of the draft rod to the 

shoe allows the cutter bar to be rocked on its pivot so that the points 
of the guards can be thrown up and down, and the finger bar is thus 
permitted to follow the surface of the ground, rising over obstructions 
and dropping into depressions. Two types of the McCormick mower 
were shown, one having a finger bar 5 feet long, and the other 7 feet 

long. The 5-foot mower on the soft soil of the meadow at Wayne, cutting 
timothy and red-top that averaged more than 2£ tons per acre with a 

dynamometer standardized by the custodian of the United States Gov¬ 
ernments weights and measures, averaged in draft 152 pounds. And 
the 7-foot mower in the same field and grass averaged 201 pounds. The 
\\ hitely mower with a cutter bar 5 feet long averaged 201 pounds, the 

same as the McCormick 7 feet. I account for the light draft of the 

McCormick mowers on the following grounds, viz, the application of 
the power to the point of resistance, simple gearing, and superior con¬ 
struction. 

d>) Special feature$ on harvest* /*.v and binder,s.—The McCormick 
Company had three self-binding grain harvesters with bundle carriers 
at work in the field. The trial occurred in a piece of heavy oats, plots 
of which were lodged and badly tangled. The machines operated with 
the highest degree of efficiency. They cut and hound the lodged and 
tangled crop without being strained, and had a capacity far beyond 
that taken by the work. The open-end harvester and binder, a machine 
having the rear elevator sideboards removed and the upper elevator 
apron supported on a yoke that extended rearwardly beyond the 
machine, was efficient in the long grain, permitting the heads to extend 
to the rear of the machine and be transported to the binder without 
being retarded by obstructions. A third roller between the end rollers 
of the lower elevator impressed me as being a desirable feature. I 
noticed that the tendency of the grain to slido rearwardly between the 
aprons was overcome, and it seemed to me the third roller prevented 
the aprons from sagging and forming a depression for the grain to 
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*l>de into. An award was granted on the mowing machines and on 
this harvester. 

(<’) A wo/ f*/hu/ mrr/nhn*m. An award was recommended by the 
judges on the simple knot-tying device with which the McCormick 

machine was fitted. It is very doubtful whether the next fifty years 

produces a more simple mechanism for this purpose. It has hut two 

moving parts, which operate slowly, one making a revolution and the 

other hut half a revolution each time a bundle is bound. 

(</) H utni/tf nifiMjMtrf iittur/i ni4 /if. The self-binding harvesters were 

fitted with a eominon sense bundle carrier. It was of the platform 
kind, from whirl) the bundles slid by merely dropping the rear of the 

platform when a load Imd l>cen accumulated. It had this novel capacity 

for a platform bundle carrier, viz, it could sw ing to the side of the 
machine beneath the binding attachment and thus get out of harm's way 

w hen obstruction was encountered, and a strong spring drow it back 

into receiving |H>sition w ithout help from the driver when the obstruc¬ 
tion was passed. 

Xl\. Tin: ADAITATION OF MAflllNKKY TO TDK CULTIVATION OF RICE. 

flic attention of the judges was called to a machine for cutting and 

binding rice, exhibited by the McCormick Harvesting Machine Com¬ 
pany, and I learned that about 800 McCormick self-binding harvesters 

of this type Imd been sold during tin* season of 1K93 for use in the rice 

fields of the I nitcd States, most of which machines went to the rice 

fields of Ijouisiana. It is estimated that the capacity of a man has 

increased 500 per cent during the last seven years in the growingof 

rice. Sixty-five per cent of the total rice production of America has 
rome from the Louisiana fields during the past five years. I here can 
be no doubt but w hat an individual raising rice in America can till,in 

fact, can perform all the stages of rice cultivation from the leveeing, 

plowing, reaping, and thrashing of l(K') acres of rice Vith as great ease 
and with as little outlay of manual lalior as the rice grower of any 
other country in the world can till 10 acres. This being true,and the 

Me(7>rinick Company having made the harvester an assured tact in 
the harvesting and binding of the crop, there is no reason why the 
l nited States should not raise more rice than any other country, and 
in place of importing, as it does, 150,000,000 pounds per year, that it 

should not oipplv its own requirements and export many millions o 
pounds besides. Rice is a crop that produces double the amount per 

:u re to wheat, and which sells at about the same price per bushel, an 
it se< m> strange that this country should be importing it in such huge 

quantities when we have millions of acres of unfilled rice lands, bu 
st ranger still is it that the Americans cat so little rice when it contains 

• ’*. 1-J per eent more nutriment than corn and rye, 3.45 per cent more 
tlcin wheat, and 11.1)7 percent more than oats. When computed wit 
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potatoes and meats the difference is still greater in favor of rice. Dr. 

Franklin, in his comparative value of foods, says that u A pound of 
rice yields more than four times as much nutriment as a pound of 
potatoes, and three times as much as lean meat/' Under the tariff 
of 1804 the duty was 88 per cent on rice, and still we imported nearly 
150,000,000 pounds. It will take but a few years for our labor-saving 

farm machinery to change all this. 

XV. CORN-HARVESTING MACHINES. 

There was exhibited for the first time a self-binding corn (maize) 
harvester. As far back as 1850 the Patent Office shows various forms 
of devices for harvesting corn. The earliest idea was for a machine 
to be driven through the field and gather the ears of corn from the 
stalk, which was left standing. This plan was followed by machines 
to cut the corn and gather the stalks into bundles on the machines and 
then drop them in unbound piles in the field, which piles were after¬ 
wards gat he red and stood on end, forming large shocks. The next stage 
in ideas was to cut the corn and form the shock on the machine and then 
deposit the shock on the ground. For thirty-five years the invent¬ 
ors figured, experimented, built machines and tried them, but during 

all this time a successful machine was not produced. In the mean¬ 
time the farmers were realizing that the cornstalks made valuable food 
for farm animals, and the scientific journals and agricultural papers 
began to publish statements that the food value of the constituent ot 
the stalk would go as far in producing fat and muscle as the ear itself. 

The forty or more different agricultural colleges of the country began 
conducting experiments in feeding; the professors attended the agri¬ 

cultural meetings throughout the country during the winter months, 
and soon the value of the cornstalk, the part of the plant that had 
been wasted, became better understood, and these millions of dollars of 
food products demanded some more easy means of harvesting. 

(«) Practical plan is to bind stall's into bundles.—The McCormick 
Harvesting Machine Company had a machine on exhibition and in the 
Held trials at Dunham’s farm that deserves more than passing mention. 

In my opinion it will form the type of successful corn harvesters and 
binders, as McCormick’s Gorham binder has formed the type of grain 
binders. The machine bound the corn into hundlcsof a size suitable for 
handling. It was a very simple machine in construction. Gathering 
prongs projected from the machine, one on each side ot the row, and 
slanted upwardly and rearwanlly from their points. Upon these prongs 
chains with teeth were mounted to pick up the lodged and bring back 
the leaning and tangled corn to the binding mechanism, which was set 

on end almost directly in line with the row. A reciprocating knife 
was vibrated across the stalk passageway between the prongs to sever 
the stalks. The corn was bound while still standing on end, and dis- 
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clmrgi*d to tho side of tho machine out of (In* way of the machine and 
team in tho next round of the field. At tin* Dunham farm two of 
tin>c machines won* shown at work. Out* had tin* horses immediately 
liehind the machine and pushed tin* machine ahead, while the other 
was pulled, the horses walking at the side of tin* row to he cut. The 
machines |M*rform<*d very well, rutting and binding the corn into bun¬ 
dles, picking up the lodged and tangled corn, and demonstrated that 
thev were a great saving over hand lalnir. It was stated that the 
machine had heen in list* since lss'.t; that several of them had been 
Mdd and wen* in successful operution. Ihc bundles were well formed 
and tight I v Iniund, and Ijeing hound while standing on end had very 
square butts, which serins to me to la* particularly desirable in shock¬ 
ing. I'metical men with whom I talked assured me that hound bun¬ 
dles were much more easily handled than loose stalks. I was assured 
that hilairer* could handle one-third more stalks when hound into 
bundles than when in loose piles. In drawing the stalks to the silo 
from the field where four teams were necessary with the loose stalks 
in piles, three team* did the work with the stalks in hound bundles. 
The stalks when tsmnd kept in so much hotter alignment that the 
lain iter who fed the stalks to tin* ensilage cutter was able to put one- 
quarter more stalks through the machine when bound than when 
unliound. ow ing to the more even feed and to the fact that the ensi 
luge cutter could Ik* kept more nearly to tho maximum amount of 
work. I was interested in the manner in which the neighboring 
farmers, especially those in the dairy business, handled the corn that 
had been cut and liouml into bundles. A farmer who had used one o 
the McCormick machines for three seasons told me that after the corn 
was Uuuid by the machine it was stood into large shocks in tee 
that it might cure, and then in the fall that it was drawn t° t e 
yard and stacked, similar to grain; that the bundles were pitc e 
onto the w agon, and from the wagon to the stack, the same as were 

bundles of grain. 1 hiring the w inter these stalks with their cars were 
run through a machine that tore the stalks into shreds and separa 
the ears of corn, husking the ears, and delivering them intoawago 

or corncrib. , # .. 
The bundle was bound with a single band, which was place on <j 

butt end of the bundle, close to the ears. 1 he ears of corn 10 
readily lie picked from the stalks without untying the bundle,an 
amount of stalks in the bundle was about sufficient fora ration 
COW'. „ m m 

W m. 1 leering & Co. had a self-binding corn harvester onexh* i 
at their space in tho implement annex. It was a machine o a , ^ 
more nearly resembling the automatic grain harvester, inasinuc 
the cornstalks after being cut fell upon an endless apron .that tar 
them over tho main wheel of the machine to a horizontal binder, w 
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they were bound and discharged. The knife that severed the stalks 
in this machine was placed at the rear of the frame and the stalks 
were bent forward before being severed, and were elevated with the 
tops to the front of the machine rather than to the rear, as is common 
in self-binding grain harvesters. I did not approve of this plan, and 

think the machine must be a failure because of the ears of corn that 
would be torn from the stalks while the machine was breaking the 

stalks forward. In the McCormick binder of the vertical type the 
corn is transported but 30 inches from the time it is severed until it 
is bound, whereas in the horizontal binders it must be moved a far 

greater distance to reach the binding mechanism, thus consuming 
power, increasing the draft of the machine, and, worse than all, the 
handling of the corn breaks many of the ears from the stalks. 

(/>)_ Importance of corn harvesters.—But few of the farmers of the 
great central corn belt of the United States are engaged in dairving. 
Corn is their principal crop, and it is raised for the ear. The farmer 
cares nothing for the stalk, lie goes into the field in the fall and 
gathers the ears from the stalks, which are left in the field. To the 
north of this great belt is a zone taking in northern Iowa and southern 

Minnesota, northern Illinois and southern Wisconsin, southern Michi¬ 
gan, New York,and the New England States, where corn is cultivated 
for the food elements contained in the stalk as well as for the ear. 
The region just described is the great dairy belt of the United States, 
and the progressive farmers have determined by practical experiment 
that there is its much food value in the stalk of corn as in the ear. In 
this region the self-binding corn harvester is destined to be on every 
farm. In the regions just named agriculture is diversified. Thirty 
years ago the fanners raised wheat, but as conditions changed new 
wheat-raising regions were developed where wheat could be more 
cheaply produced. The progressive farmer found it necessary to stop 
raising wheat alone in order to make his farm profitable, and he began 
to plant different kinds of crops and to save them. As time goes on 
the farmers of the great central corn belt will be forced into more 
diversified lines of farming, the corn self-binding harvester will come 
into more extended use, cattle will be raised to consume the fodder, 
and from being dependent upon one crop the corn-belt region will con¬ 
tinue to improve and more profitable farming be made possible by the 

McCormick Vertical Corn Harvester. 

XVI. HAYING TOOLS. 

In natural order, following the harvesting of hay with the mowing 
machine, came the devices that have been invented and developed to 

make possible the handling of the great acreage of hay that is harvested 
in the United States. It is plain that the increased capacity given the 

col Exro—02-30 
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farmer by tho mowing machine led inventors to design such facilities 

f«»r bundling the hay as would allow tho mowers to bo used to their 
full capacity. 

(") tahh /•*, and nwvrp*.— Ixmdon, in his Encyclopedia of 

Agriculture, written in 1831, show's several forms of wheel horserakes. 

They do not differ from the modern horse hay rakes in principle. The 

driver walked behind the rake head, and hy means of handles lifted 

tin* head to discharge its load. While late years have adapted the 
horse hayruke so that the driver rides and unloads the rake by a lever 

that rolls the tooth usually on the axle of the rake as a center, still it 
w 

can not he said that there has been any great increase in the efficiency 

of horse hay rakes during the past half century. Loudon also shows a 

ha_> tedding machine, and while it is of the revolving typo and lacks 

the sv minctr\ of the all-steel tedders of to-dav, with their crank shaft 

carrying walking forks, still for effective operation in loosening hay 

there is probably little advantage in the modern one. In fact, Mr. 

Dunham had on his farm an old tedder that was very effective, that 

worked on the principle described hy Loudon as being in use in the 

English Imvtields in |S2.». Loudon also shows a “hay swoop" which 

is described as being an “implement for drawing or sweeping the 

accumulations to the curt or rick." Implements for the same purpose 

are used in our prairie States, and while they have been made more 

effective, ‘-till in principle and operation they are almost identical with 

“ the swoop.” 

(b) Huy hnul< /■*.—The hay loaders arc an American tool. Tho trial 

of these machines was held liefore the judges at Wayne, on July l*h 

Three loaders competed, viz, the Keystone, the Deere, and tho Beck. 

The Keystone loader, built on Faust’s plan, Was the first successful 

hay loader, and consists of a cylinder with rocking bars, in which arc 

positioned teeth that gather tin* hay from tho ground and deliver 

it upon an endless carrier that carries it diagonally upward and 

delivers it upon tin* wagon, to the rear of which the loader is attached. 

A driver on the wagon drives the team so that the loader will collect 

the hay, and men take tin* hav delivered by tho loader and spread it 

over tin* wagon, forming a load. The Deere loader was of a newer 

type. It operated very similarly to the actions of men, were they 

stood on the hind end of a hay wagon with hand rakes, with which 

they would rake the ground and draw the hay up an inclined platform. 

I he Beck loader, while of the same general type as that of -the Key¬ 

stone in that it raked the hay upon an endless carrier that carried it 

onto the load, still, in place of a cylinder with teeth to do the entire 

work of inking the hay and throwing it upon theendless carrier, it had a 

supplemental endless carrier that assisted the cylinder in getting the 

hay upon the carrier. Each of these machines was awarded a prize- 

(c) An example of efficiency of hay tools.—Something oi the elh 
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ciency of hay-making machinery can be judged by the magnitude of 
the operation on Mr. Dunham’s farm. He started five mowers into a 
held of 250 acres at noon. The next morning they were kept busily 
at work. At 10 o’clock he started hay tedders. At noon ho began 
drawing hay to the barn. Two hay loaders were used, and live teams 
were upon the hay wagons. The unloading was done by hayforks, 
two forks attached together being used, of the double-harpoon variety, 
one for each end of the load. The loads averaged more than one ton 
each. Three large Tercherons were used on the forks, so that it sel¬ 
dom took more than one double fork load to clear a wagon. Any 
small amounts of hay left on the wagons were thrown onto the ground 
by the driver, and when enough had accumulated a forkful was-made 

of it. In six hours 114 loads were put into the barn, thus averaging 
more than 19 tons an hour. 

(d) Hay fork and carrier.—The hayfork is made much more effect¬ 
ive by the hay carrier, and a track that extends along the ridgepole 
of the barn. When the fork, with its load of hay, is raised to the car¬ 
rier on the track, it releases a lock, and the carrier with the load of 
hay is drawn along the track to any place in the barn desired, when 
the driver, by a small card that has followed the load, can dump the 
fork and draw the carrier and fork back to take another load. J. W. 

Provan, Oshawa, Ontario, showed an improved hayfork and carrier 
upon which he received an award. F. E. Myers & Bro., of Ashland, 
Ohio, had on exhibition a very effective arrangement of double steel 
rails for the purpose of a track for the carrier, a construction which 
appeared to have ample strength to transport the heaviest loads. J. E. 
Porter, of Ottawa, Ill., the pioneer hay fork and carrier manufac¬ 
turer, having been in this line since 1869, showed his practical appli¬ 
ances. This manufacturer gave an impetus to the hayfork and hay 
earner that placed these devices in thousands of barns. They are a 

labor-saving device, as there is no more laborious work on the farm 
than the pitching of hay from the load into high tloorways or upon 
high stacks. 

W Balmy presses*—The baling press has been known for genera¬ 
tions. Boxes tilled with the material to be compressed, Having covers 
to which were attached various forms of screws, wedges, levers, and 
pulleys, so as to increase the power of the operator, have been in 
common use for many years. When the box had a bale compressed 
into it, the mechanism was stopped and the bale removed by taking it 
out of the top of the box or by opening the side. This was the plan 
until P. K. Dederiek. of Albany, N. Y., a pioneer hay-press tnanu 
facturer, invented and perfected a continuous press, one in which the 
material is forced by a plunger into a horizontal, rectangular box of a 

length greater than the bale to be formed. The delivery end of the 
box is made somewhat smaller than the receiving end, and in pressing 
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the material through it sufficient power is taken ho that the mute rial 
will he greatly compacted. After the box in sufficiently tillod to give 
the resistance necessary, a board with creases is slipped into the box 
and the material again fed in and forced against the board. When 
sufficient material has been fed in to form the sized hale required, 
another board with creases is fed in and strong wires slipped through 
these creases in the boards and tied tightly around the compressed 
material between the hoards. This is done by an attendant while the 
machine is still in operation, and a eontinuous baling is thus maintained. 
The material is fed to the reeiprorating plunger in small quantities 
and a much more compact bale is formed than as though the box were 
tilled and then compressed as a whole, in the old way. In response to 
the invitation of the judges, the Dinlerick steel press was the only one 
exhibited at work liefore the judges at the Dunham farm. I he steel 
press of this manufacturer showed great ca]Micity and marked supe¬ 
riority in construction in the form of its devices and in the materials 
used. Later the Collins Company, at Quincy, the Famous Manufac¬ 
turing Company, of Chicago, and the Kennard Company, of Minneap¬ 
olis, arranged trials of their presses and requested the judges to 
attend. As before remarked, however, ther^ean Ik? no comparison of 
the results obtained at the Dunham farm with those obtained else¬ 
where, under different conditions of hay and with the improved facil¬ 
ities which these special trials afforded. 

While it is true that no great part of the tremendous hay crop of 
the United States is exported, still none of it could he without the 
improved baling press. As a factor, however, in inland commerce, 
the transportation of hay plays an important part. Hay in bales is 
the almost exclusive roughage food of the millions of horses and other 
herbivorous animals owned in the cities and towns of this country. 

XVII. GRAIN THRASHKRS AND OORN8HELLER8. 

As long as graifi has been raised it has been shelled. Rude contriv¬ 
ances were known to the ancients, some of which wrere provided wit 
rollers to be drawn over the grain spread upon the thrashing llooi*. 
The flail has been known among the Japanese for many ages. 1 e 
modern type of the thrashing machine—that is, the one with tie 
revolving cylinder with teeth, and having an opposite concave pate 
also provided with teeth —is only about one hundred years old. Vd 
a fanning mill attached to clean the grain, forming a separatoi, it ^ 
less than one hundred years old. A Scotchman by the name o 
Mickle was the first to make a thrasher of the modern type. Improve 
moots in various details, in order to separate the grain from the ."trow 
and to clean the grain of foul seeds and trash, were first inveute 

and later, since the steam engine became more common and h e 
with means to propel itself from farm to farm, other forms of laooi 
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saving1 attachments have been added to the thrashing machine, such, 
for instance, as baggers to deliver the clean grain into sacks, self- 
feeders and hand cutters to more rapidly deliver the grain to the 
machine, and stackers to carry the straw as it is delivered from the 
machine to the stack, and provided with mechanisms to swing the 
delivery end of the stacker in a circle. The latest attachment is an 
improved stacker consisting of a tube through which the straw is 
blown by a rapidly revolving fan. These devices require a great 
amount of power, and in proportion as the power lessens, in that pro¬ 

portion must the capacity of the machine decrease and the various 
labor-saving devices he removed. On some of the small farms in the 
old countries hand-power thrashers are still in use, in which men turn 
the cylinders by cranks. This mode of thrashing is in marked con¬ 
trast to that practiced on the farms of the United States. There is 
no more imposing sight on an American farm than a modern thrash 

ino- outfit, such as was show n by t he Geiser Manufacturing Company, 
of Waynesboro, Pa., and the Stevens Company, of Auburn, N. Y., 
at the Dunham farm. The Geiser separator demonstrated its ability 
to thrash and clean 500 bushels of oats an hour when operated with 
the 1‘2-horsepower traction engine owned by Mr. Dunham. The won¬ 

derful rapidity of its action is but in keeping with the progress and 

capacity of the other American labor-saving farm tools which plant 

and reap. 
(a) Large ammmt of power required.—The first thrashing machines 

were located at the mills where water pow er could lx* had to give them 
motion. In America the Pitts Brothers, ot Winthrop, Me., in 1830, 
improved the so-called railway or tread powers, and they became pop¬ 
ular for giving power to small stationary separators. With a power 
that could be moved from place to place, it was a natural development 

to combine the old stationary thrashing machines with a fanning mill, 
and mount them on w heels so they could be drawn from farm to farm. 

Pitts Brothers did this in 1837, and their patent shows the first of the 
endless-apron separators that became so common. These brothers 
were also pioneers in adapting horsepowers for practical use, and they 

arranged them so that the power could not only be drawn on trucks 
from farm to farm, but, by attaching numerous long levers or sweeps 
to the power, as many as five or six pairs of horses could be attached 
to the sweeps. How ever, the capacity of the separator continued to 
increase, and devices to save labor continued to be attached to them, 
until the horsepowers could no longer furnish satisfactory power to do 
the amount of work required. Then the traction engine, which had 
been known for a hundred years or more in England, was taken up, 
improved, and developed so that the engine would not only furnish 
power itself from farm to farm over the country roads, but it would 

also draw the wagon containing its water tank, and behind this the 



470 RKPORT OF OOMMITTKK UN AWARDS. 

separator, and behind the separator the automatic straw stacker 
Could the people that saw Fulton's first steamboat on the Hudson have 
seen at the same t ime a modern steam-power thrashing outfit moving 

ttl««K a country roadway, their wonder would have been greater than 

was their astonishment at seeing a boat moving through the water with¬ 
out sails or oars. 

Goold, Sharpiev & Muir, Brantford, Ontario, showed a bagging 

attachment, as did W. A. Gewluwney, of Tara, Ontario, while the 

Huber Manufacturing Company, of Marion, Ohio, showed a traction 

engine with an attachment for burning straw. The Frick Company, 

of Waynesboro, l*a., had on exhibition and showed in operation a 

traction engine, while the Geiser Manufacturing Company, of the 

same place, had a very capable engine for giving power to their large 

separator. A. \\ . Stevens & Sons, of Auburn, N. V., exhibited 

a 12-horsepower traction engine. The different exhibitors that 

have just Ih*cii named received awards. The separators and engines 

in particular excited the admiration of mechanics because of their 

marked adaptability for their purpose, excellent design, and sym¬ 

metrical construction. 

(A) ('ttrnnh, linn. If the modern grain thrasher and separator, with 

its various attachments, are mammoth machines, so are the corn- 

sbellers that shell the kernels of corn from the coband which consume 

the power from the largest of the traction engines. The hand corn- 

shellcr, with its single hole into which cars are fed by hand, has 

developed, in order to meet the requirements of our Western corn- 

growing States, into machines that have endless-chain belts extending 

into tlie corneribs upon which two and three men, with large scoop 

shovels, shovel the ears of corn, and these belts carry the ears to the 

shellers in which eight and ten and even twelve shelling disks are 

mounted. The shelled corn comes forth in a stream at the rate of 

boo bushels per hour, and great piles of cobs are soon accumulated. 

1 be rapidity of operation is in keeping with the 72,000,000 acres of 

corn that this country produces. The Keystone Manufacturing Com- 

pany, of Sterling, 111., the Sandwich Manufacturing Company, of. 

Sandwich, Ill., and the Whitman Manufacturing Company, of St 

Louis, Mo., showed eornshellers of the most modern type. 

(r) Feed-grinding mill*.— Mills for grinding feed on the farm were 

shown in great numbers. They consisted of crushers, grinders, cut¬ 

ters, and feed mills. Prizes were awarded to nine different exhibitors 

in this class, and they were from widely separated localities. Perhaps 

no other incident shows more clearly that farming and feeding in the 

t nited States has become more than the raising of a single kind of 

< rop and the feeding of grain in its natural condition. 

L) "Windmills,— It will be remembered that class 8ft included those 

hum tools which make possible the economies of labor on the farm, 
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and that windmills were of this class. To the south of the agrieul- 
tural building the slim steel towers stretched toward the skv, and 
bore trim steel wind wheels and vanes at such heights that the gieat 
buildings of the Exposition seemed to conduct the wind upon the 
wheels rather than deflect it from them. An old Dutch wheel with 

its extending arms and clumsy vanes was in marked contrast to the 
trim and symmetrical wheels that seemed to Ik? always running vsith a 

speed that promised effective work, whether it be in lifting water, 

grinding grain, or in other uses on the tarm. I he Aei motor Com¬ 
pany, of Chicago, showed its -all steel wheels of different sizes, from 

8 feet up, the metal of which, after the wheels had been made and 
joined together, was galvanized as one piece, thus preventing the 

rusting of the joints. The United States Wind Engine Company, of 
Batavia, Ill., had an attractive exhibit, which included gearing to 
make the windmill effective in giving power to feed and grinding 

mills. The Stover Manufacturing Company, of Freeport, 111., The 
American Well Works, of Aurora, III., I he Beloit Wind Engine 

Company, of Beloit, Wis., and the Deeorah Windmill Company, of 
Decorah, Iowa, and other companies exhibited windmills, pumps, 

tanks, feed grinders, cutters, and water-supply fixtures. 
There were various other farm tools shown, but space prevents 

giving them the notice that their merit deserves. 

XVIII. MAGNITUDE OF THE FARM IMPLEMENT MANUFACTURING INDUSTRY 

IN THE UNITED STATES. 

The American agricultural implement is at work in all lands. It 

performs more effectively than any other, whatever may be the coun¬ 
try where it is put to work or the nationality and prejudice of the 
operator. There are more than 1,000 manufacturers that are making 

agricultural implements exclusively in the United States, with an 
aggregate capital of $200,000,000, and employing more than 50,000 

hands, and the value of those products is $100,000,000. The magni¬ 
tude of some of the great manufacturing establishments, such, for 

instance, as the McCormick Binder and Mower Works, places them 
among the great industries of the world. This company employs 
3,600 skilled laborers in its works, has 1,600 salaried agents exclu¬ 
sively engaged in doing its business, and more than 9,800 local agents 
selling its machines in every country in the world where grain and 
grass are grown. Its great works occupy more than 66 acres of floor 

space, and one complete machine is finished each minute of the work- 
ing day; and it builds and sells one-third of all the grain and grass 
cutting machinery of the world. 

The 5,000,000 farmers of the United States constitute a vast bodv 

of wage-earners on whose prosperity, intelligence, and moral worth 
is based the welfare of the Republic. Their experience with the labor- 
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saving farm tools has taught them that they are more than rude instru¬ 
ments of toil, and they have become intelligent factors in both asocial 

and political sense. The improved farm implement has given them an 

ability to produce far beyond the ability of any other tillers of the 

soil. In 1855 lion. William II. Seward stated that the invention of 

the reaper by McCormick added $55,000,000 annually to the wealth of 

the fanners in the United States. The ability to make the farm pay 
has made our farmers believers in education, in the progress of the 

sciences, in political purity, and they are informing themselves on the 

great topics that are engaging the thoughts of our statesmen. The 

labor-saving farm tool has given to the United States an intelligent 

agricultural class which in patriotism and love of country has noequal 

in uuy land. 
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FERRIS WHEEL. 

By Lutiier V. Kick. 

4 

During the early days of the preexposition period the engineers and 
. architects of all America who were interested in Exposition matters 

formed a Saturday afternoon club, at which engineering and archi¬ 

tectural features of the Fair were discussed. 
At one of these meetings Mr. D. H. Burnham asserted that the 

architects of America had covered themselves with glory and enduring 
fame by their artistic skill and original designs of mammoth buildings, 
while the civil engineers had contributed little or nothing eithei in the 

way of originating novel features or of showing the possibilities of 
modern engineering practice in America. Some distinctive featuic 

was needed, something to take the relative position in the Worlds 
Columbian Exposition that was tilled by the Eiffel Tower at the Paris 
Exposition. Towers of various kinds had been proposed, but towers 
were not original; all that could be done in that line would be to out- 
Eiffel Eiffel; that is, build a larger tower than was built by him. But 
mere bigness was not what was wanted—something novel, otiginal, 
daring, and unique must be designed and built it American engineers 

were to retain their prestige and standing. 
Seated at the table, listening to Mr. Burnham’s remarks, was a tall, 

slight, young engineer, with a pale, resolute face. I his was Gcoige 
W. G. Ferris, senior partner in the firm of G. M • G. b orris Co., 
bridge builders and inspecting engineers. Cut to the quick by the 

truth of these remarks, he registered a vow that he would design and 
build something which would be a credit to his profession. Aftci 
casting several things over in his mind, the idea of a great observation 
wheel came to him like an inspiration. That night, in the company of 

a small party of friends, he rapidly sketched his plans in the rough. 
The inspiration of the moment was the stroke of genius, d he orig¬ 

inal sketch was so perfect that it was carried out in its entirety; not a 
single change was made. Returning to his home in Pittsburg, Mr. 
Ferris immediately set his draftsmen at work making detail drawings. 
Mr. W. F. Gronau was placed in immediate charge of this work. 
Strain sheets were made, and the stresses were computed for every pos¬ 

sible load or strain to which the wheel could bo subjected. This was 
no easy task, as Mr. Ferris’s plans were for a tension wheel, and the 
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stresses for such a structure had never before been computed. There 

was alisolutvlv no data upon the subject, no precedent to follow, so 
the methods of calculat ing and designing had to bo originated and 

thoroughly proven by mathematical demonstration. 

In the spring of 1KP2 Mr. F(*rris went to the ways and means com¬ 

mittee of the Wofld’s Columbian Imposition with his plans for a ver¬ 

tical revolving wheel 250 feet in diameter and capable of carrying 

2,200 peopleat a load. 11 is ideas were accounted as those of a visionary 

and an enthusiast. He liecaino known as the man with wheels in 

his head. Hut he was deeply in earnest, and in dune a concession was 

granted him, only to be revoked the next day. One member of the 

committee said that tin* wheel would he a “ monstrosity,and out of 

keeping with the dignity of the imposition. Others thought it a waste 

of time to further consider a thing that would crtainly ho a failure. 
Even engineers doubted its practicability. Some claimed that it could 

not Ih* built, others that it could not be operated even if it was built. 

In spite of all opposit ion, however, Mr. Ferris kept quietly at work 

organizing a company to Imild the wheel, and renewed his efforts to 
secure a concession. Capitalists were not very eager to invest in a 

scheme which was apparently so chimerical i 11 its nature as this one, 
but this quiet and enthusiastic young engineer inspired confidence, and 

finally the st4>ek was almost all taken. 
Renewed and jjersistent efforts to secure the concession to build the 

wheel inside the grounds finally resulted in a concession being granted 

for this purj>ose, not in Jackson Park itself, but in Central avenue, 
Midway Plaisancc. Ry the terms of this concession, which was granted 
Ueccmber HI, 1N!*2. the Ferris Wheel Company was to retain the first 

$:;oo,ooo received from the sale of tickets, after which one-half of the 

gross receipts were to lx* paid to the World's Columbian Exposition. 

It was now midwinter and only four months until the opening of the 
Exposition. The mills, machine and bridge shops over the country 

were full to overflowing with orders. Most men would have hesitate 
even then Iwniuse of the seeming physical impossibility of construe 

ing such a massive piece of machinery in so short a time. But Mr* 
Ferris never hesitated an instant. His intimate knowledge of t e 
mills and machine shops throughout the country, gained in his butf 
ness as a bridge builder and inspector, was now of incalculable vaue 

to him and to his project. No one shop could begin to do all the woi , 
therefore contracts were let to a dozen different firms, each being chosen 

because of some peculiar fitness for the work intrusted to it. ® 
firm of G. W. (i. Ferris & Co. was called upon for an army of tram 
inspectors, who rigidly examined all work in the different s °PS^ 
Absolute precision was necessary, as few of the parts could be Pu 

together until they’ were upon the ground, and an error of the suia es 

fruction ol an inch might be fatal. 
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Meanwhile the foundation work, which Mr. Ferris had placed in 
charge of Luther \ . Rice, was proceeding slowly and under many dif¬ 
ficulties. The winter was the most severe that Chicago had experi¬ 

enced for many years; the frost at the wheel site was 3 feet deep; the 
quicksand was 20 feet in depth and saturated with water. All of this 
had to be excavated, and a solid concrete monolith, interspersed with 

steel beams resting upon piles driven through blue clay to hardpan, 
32 feet from the surface, was built to get a secure foundation for the 
towers. Rumps were kept running night and day to keep out the 
water, and live steam had to be used to thaw the sand and broken 
stone. On the 20th day of March, 1893, the first tower post was put 
in place. Soon after came the problem of raising the axle. This axle, 

which bore the entire weight of the wheel, cars, and people, was 
forged by the Bethlehem Iron Company, was 45 feet long, 32 inches 
in diameter, and weighed 45 tons. Upon the axle were two immense 
spiders or hubs, each weighing 124 tons. This immense weight of 70 
tons was lifted 140 feet and placed in beams upon the towers in two 

hours’ time. The spokes, which were adjustable iron rods 2^V inches 
in diameter and SO feet long, wore then suspended from the hubs. 

The wheel had an outer and an inner rim or felloe, the latter being 45 
feet inside of the former. The wheel was in reality a double one, or 
two wheels attached to one axle with a spacing of 28J feet between 

them, thoroughly tied together with struts and diagonal rods, and the 
rim was composed of 30 sections, built up in the same manner as bridge 
chords. Between the two rims and attached to the spoke rods was a 
stiff spoke or post. Starting from the bottom and working in both 
directions, these sections were attached one by one and securely bolted 
together. Above the axle the rims of course gradually approached 
one another as section after section was put in place, until finally the 
last section was hoisted 234 feet and the two parts of the rim were 
joined, which made the circle complete. 

Meanwhile the power plant has been put in place. The boilers were 
on Lexington avenue between Sixtieth and Sixty-first streets, over 700 
feet away and outside of the grounds. Steam was conveyed to the 
engines by an underground 10-inch wrought-iron pipe, the exhaust 
steam being carried back to the boilers by a second underground pipe. 
The mighty 1,000-horsepower engines were in place and power was 
transmitted to the wheel by a triple set of gear wheels which run a 
sprocket chain, the pins of which fitted in the serrated teeth of a cast- 
iron segment securely bolted to the outer chord or rim. 

As soon as the last connection was made preparations were immedi¬ 
ately made to turn the great wheel. Mr. Ferris was in the East on 
pressing busincsswhen the final connections were made, but had given 
parting instructions to turn tin* wheel or tear it off the towers. It 
was a critical moment. Steam was admitted into the cylinders and 
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the engines started. Trusted men wero at every point to watch the 

m l ion <»f every piece of mechanism. The wheel revolved steadily and 
Mindy mid the doubting Thomases were silenced. 

When it was seen that the wheel was moving, the foreigners in thin 

street of many nations came running from all sides, shouting vocifer¬ 

ously and gesticulating wildly. The wheel had been an enigma to 
them; now they hastened with their weird and uncanny musical instru¬ 

ments to celebrate this glorious triumph of American industry and 
skill. ’ fig 

Between the outer rims of the two w heels the ears for carrying the 
|K»ople were swung on pins or pivots ♦»$ inches in diameter. These 

nirs were 2t> feet long, ltt feet wide, and aland R feet high, with plate- 

glass windows and a door at each end. Thirty-eight fancy twisted- 

steel chairs were in each one. There were 5M1 cars in all, l being hung 

at each panel point at the extreme end of the spokes. 

On .T une 11 a I rial trip was made w ith t5 cars. The wheel lmd not 

l>een adjusted and the superintendent wished to make one trip around 

to 8«*o how it would act. Mrs. Ferris, who had cheered her husband 
in tin* darkest hours of tin* enterprise and had given many words of 

encouragement to the men in charge of the construction work, was 
present, and bravely determined to make the first trip. She did not 
falter one moment, nor did she show’ one sign of fear w hile making 
that perilous trip. I'pon her return to earth Mr. Ferris was wired 

the particulars and immediately telegraphed hack, “God bless you, 
my dear.” 

The o|>cning day was set for the *21st of dune. Speeches were made 

by (’apt. Robert \V. Hunt, president, and .fudge William A. Vincent, 
secretary, on behalf of the company, while Maj. Moses P. Handy 

spoke on behalf of tin1 World’s Columbian Exposition. Other speak¬ 

ers were Gen. Nelson A. Miles and, last, Mr. G. W. G. Ferris. In a 

happily framed speech he called attention to the fact that ho had “got¬ 
ten tin* wheels out of his head and made them a living reality. ’ The 
final success of his scheme he feelingly’ attributed to his wife, Marga¬ 
ret A. Ferris. In dosing he dedicated his work to the engineers of 

America. Mrs. Ferris then presented him with a golden whistle, 
which he blew as a signal for starting the wheel. The Iowa State 
band struck up “America" and the great wheel slowly and majestically 
revolved, while the air was rent w ith cheers bv the assembled thousands. 

Although tin* wheel was perfectly safe in itself, vet accidents might 
occur which would bring it into disrepute. To guard against this 
every precaution possible was taken by the management. Doors were 
locked and heavy iron screens covered the window’s of the cars, making 
it impossible for a person to get out w hile the wheel was in motion. 

I here w ere six platforms on each side at different elevations, so that 

six cars could be loaded and unloaded at once, the people coining in a 
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one end of the car and passing out at the other. Upon each platform 
was stationed a uniformed guard, whose business it was to open plat¬ 
form gates and car doors, allowing the people to pass into the car. 
After the car was filled each guard closed the door of his car and sig¬ 
naled the engineer by an electric bell and annunciator that his plat¬ 
form was clear. Not until he had the signal from each platform did 
the engineer open the throttle. To insure his control of the wheel it 
was equipped with double Westinghousc air brakes, which effectually 
controlled its movements under all conditions. Uniformed conductors 

in each car answered the questions of the wheel patrons and, when neces¬ 
sary. soothed their fears. Not one of the one and three-quarter million 
passengers carried was injured in any way. The story of the pug dog 
jumping out of one of the car windows was concocted by some space 
writer who was short on news and long on invention. Equally false 
were the reports that the wheel stopped for some hours with a number 
of people in the top cars. The wheel ran upon the schedule time of 
twenty minutes for the double round trip from the time it started 
until the close of the Fair. There were no delays or halts of any kind. 
The engine always had up steam and there was always a clear track 

and uo breakdowns. 
This record of almost five months’ constant running for such an 

intricate mass of mechanism without a single hitch is simply marvel¬ 
ous. It is an added triumph to American engineering ability and 

skill. 
Arrangements were made at an early date for the installation of an 

electric-light plant in the boiler house. The current was carried by 
underground wires to the wheel. The towers, fence, and wheel were 
studded with 3,000 incandescent lights. But though the night view 
from the wheel was equal to a glimpse of fairy land, the night trip 

never became popular. 
The capacity of the wheel was never taxed; even on Chicago day 

when there were 34,433 paid admissions. During the months of June, 
July, and August few people were carried before 11 o’clock, and the 
heaviest hour’s business was between 5 and 0 in the afternoon. In 
September and October, however, as many people were carried 
between 0 and 10 a. m. as between the heavy afternoon hour. On 
the 19th of October there were 1,784 people on the wheel during one 
trip. The largest number of people carried in any one hour was 

about 4,000. 
The paid admissions to the wheel on week days was about 9 per cent 

and on Sunday about VI per cent of the paid admissions to the Expo¬ 
sition. If each visitor made an average of eight trips to the Fair, the 
percentage of separate people in attendance carried by the wheel was 
about 70. The patrons were from all stations of life. The rich and 
poor, high and low, senators, governors, farmers, merchants, ineehau- 
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it*, and tailoring mm all seemed equally anxious to take a ride upon 
this novel wheel. Letters were received from several couples who 

wheel to see them married in one of its ears. The management was not 
seeking notoriety, however, and they were forced to ho content with 
a wedding ceremony i>er formed in the oflice of the superintendent. 

The view from tin* wheel on a clear day was magnificent, but as the 
patronage upon a dark, smoky day was nearly as large as upon a per¬ 
fect lv clear one, the conclusion is almost forced upon one that the 
people were much more interested in the daring design and unique 
structure planned and built by Mr. Ferris than they were in landscape 
views or effects, no matter how lieautiful they may have been. 
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FISH AND FISHERIES. 

I tv \V. R. ( L\ PEI I ART, Judge. 

Having been appointed judge of Department D, fish and fisheries, 
and assigned to the duty of examining groups 38, 39, and 40, and 
requested to report on group 38, I have the honor to report as follows: 

Having carefully examined all articles in group 38, department of 
fish and fisheries, made by the different nations at the World’s Colum¬ 
bian Exposition, I am permitted to contrast the most approved appli¬ 
ances and methods adopted by each nationality for catching fish, and 
by the people of different sections of the same country. From the 
simple bamboo trap employed by the Siamese hundreds of years ago 
for fishing in their sluggish shallow streams to the great wide-mouthed 
beam trawl used on the coast of Great Britain, towed by powerful 
steamers, and gathering in their great cods every fish coming within 
their immense mouths, and from the hand-made minnow net of Japan 
to the immense product of the machine netting companies of Boston 
and Gloucester in America, and of Itzehoc, Germany. 

No man knows when hooks, nets, trawls, and seines were not used 
for catching fish. Our most ancient records show each was in use, 
but the progress has been constant and great, especially in the past 
hundred years, culminating in our great netting plants and steam- 
power seine fishing, and the use of preservatives, such as tanning, tar¬ 
ring, and other waterproof compounds, which when applied to flax or 
cotton thread material, in use, increases the longevity of the material 
so treated. 

With increasing population; our ingenuity has been taxed to meet 
the demands for fish food, and we have progressed from the catching 
of a single fish in the ancient dip net to the great hauls made in the 
steam-power drag seine now in use in the shallow sounds of North 
Carolina, reaching as much as 40 tons of herring or 30 tons of shad 
and 13 tons of striped bass at a single haul. (See Harper’s Monthly, 
May, 1880; also photograph of actual haul landed, showing 188,000 
herring. 1,500 shad, and large quantities of other fish in one net.) 

From the employment of a single pot fishers we have progressed to 
that of 8,000 men at a single locality, the Astrakhan fishery of Russia, 
resulting in a catch of billions of fish (many varieties) in a single season. 
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When we i*ontrust tht* models of nets used in Japan and other coun¬ 

tries four hundred years ago with out* own great seines, mile s in length 

and depth rctpiircd for tin* waters fished, we can hut feel justly proud 

of the results. The grout stcam-|iower seiuoH of America and the 

beam trawls now in use ofF the coast of Groat Britain seem to meet 

almost every demand. While the netting and trapping of fish have 

made great stride*, the commercial fisherman, with hook and line, has 

not In*cii left behind. It has been my pleasure to examine every man¬ 

ner of hook from the hone hook, made by the painstaking savage, to 

the harpoon used by the hardy whaler, and from the hand-made 

minnow hook of the Japanese artisan to the highly polished and 

tempered hooks turned out (by the millions) from the great factories 

of Kurope and America. Progress has been the watchword with the 

ro|s* and line maker as well. From the grass and bark hand-made 

roj* in use in the Kastern countries, and by our Indians of the Pacific 

coast, we have reached what seems to be perfection in the material for 

hanging our great seines and nets. The hemp rope manufactured in 

Russia and other Huropcan countries and by the great cordage com¬ 

panies of America, and the silk, flax, and cotton cord of this country 

andCireat Britain, furnish the best material for commercial trawls and 

hand line*, thus meeting the demands of all fishermen. The floating 

materials for seines, nets, and lines have likewise been much improved, 

from the use of pieces of buoyunt wood to the copper-wired goose- 

egg cork of the present day. 
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FISHERIES EXHIBIT. 

By L. Z. Joncas, Judge. 

London had an international fisheries exposition in 1883, but it is 
the first great World’s Fair in history that has had distinctive depart¬ 
ment of fisheries. The fisheries exhibit is the first of its kind ever 
held in this country, and every man who pulls line or net, and every 
one who is interested in fishing for commerce or sport, should appre¬ 
ciate the effort that has been made by the World's Fair management 
to give to fish and fishing a standing in the affairs of the world such 

as has never been accorded on similar occasions. 
“There can be no question,'' writes Capt. Joseph W. Collins, chief 

of the department of fisheries, in the New York Fishing Gazette, “that 

this action is appropriate. A country whose yearly commerce was 
developed through fisheries, whose free-sehool system was first 
inaugurated and supported through income from fishing, whoso fish¬ 
ermen not only aided in establishing its liberties, but have on all 
occasions maintained the dignity and honor of its Hag, might well 
contribute a new feature to expositions, when holding the greatest 
fair the world has ever seen, a feature which has been so markedly 
attractive and instructive to the public that it will doubtless be 

in cor pointed in all future enterprises of the kind.' 
No structure of the Exposition has attracted more attention or has 

been more universally admired than the fisheries building. 
The term ‘‘fisheries^ in its most limited sense is ordinarily under¬ 

stood to apply only to the taking of free swimming fish. In recent 
years, however, it has a much wider application, when considered from 
a commercial standpoint. When we speak of fisheries to-day, it is 
understood that the term applies to the obtainment and preparation ot 
all kinds of aquatic products. The food-fishes are not the only objects 

of pursuit. 1 nnumerable arc the uses of fish and other aquatic products, 
marine and fluvial. Fish products alone make possible the most deli¬ 
cate perfumes on any lady's dressing case; the rarest gems that encircle 
her throat or arms come from creatures of sea and river that live and 
die to furnish them, while the beautiful and costly furs that cover her 
form and the wonderful tortoise-shell combs that hold in confinement 
her wealth of hair are all results of fishery. Sea monsters are dis¬ 
sected for their oil, bone, or ivory, while others furnish leather or 
shagreen, so much admired when prepared for use. Even the scales 
of fish are transformed into beautiful jewelry, shells are deftly worked 
into pictures and wreaths of flowers or are carved into cameos ot mar¬ 

velously delicate tints. 
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Thus tin* rapture of whales unions the iee tie Ids of the far north or 

under the tropic sun, the hunting of walrus and sea otter, the driving, 

killing, and skinning of fur seals in Bering sea or on the islands of 

tie* Antarctic (>ceun, the diving for pearls, corals, and sponges, or tho 

obtniniuent and curing of sea weed for food or fertilizer are now con¬ 

sidered fisheries from a commercial standpoint, and from this point 

of view rome in the same category as the catching and curing of cod, 

mackerel, and many other of tin* well-known species of fish that 

inhabit the seas, hikes, and rivers. 

The harvest of the sen has not yet been attended to and garnered to 

the same extent as that of the land. Some nations, such as the Chi¬ 

nese, dapune>e. ete.. have, it is true, long given close attention to the 

profitable utilization of it* commercial products, and several Euro¬ 

pean nations and the Americans have also prosecuted certain fisheries, 

but systematic and scientific arrangement lias only of late years been 

speciallv directed to various branches which have been termed piscicul¬ 

ture, mpiieulture, and ostreiculture, and the transfer ol the fishes 

from one locality to another. By all civilized and commercial nation.*! 

tin* products of the sea have lx*en accounted fully ns impoitant as 

tl»o*e of the land. The sen is more abundantly stocked with living 

creatures than the land. In all parts of the world a rocky and pai" 

tially protected shore fierhup* supjMirta in a given space a grcutei 

numl»er of individual animals than any other station. I ho sea is till^ 

with animals of several kinds, and each layer of water in depth seems 

to have its own varieties, thus resembling the changes which ta o 

place according to elevation in the organized portions of the land. 

The fishery question is therefor© of urgent consequence to t e 

people generally, and any information ought to be welcome ^ i 

increases our knowledge of the fishing grounds within oui > 

for the fisheries are not only of importune©to us in consequenceo tie 

vast amount of wealth that can be drawn from the deep, appaien y 

without diminishing <»r exhausting its source, but because bj tiese 

means a laxly of able and hardy seamen may be found to c*on uc & 

coinmcrcr of a marit ime country during peace and to become itsga 

defenders on the ocean in time of war. , I 
Besides many valuable individual displays, eleven States o 

American Union and thirteen foreign countries have eont-UJU 

render the fishery exhibit most complete and most interesting. 

The objects of fishery were gathered in great profusion in t e e 

building, and we can not do better than to quote again w a P 

J. W. Collins writes on this subject: 

1‘nutirally everything that comes from the sea, lake, or river to sent tin ^ 
of Mint ;w i«hmI or in the arts or sciences was included in this codec ion. _ 

all llu* rart.il—living, represented hy costs,by photographs, by painting 
in alcohol—wen* competing in friendly rivalry. Monstrous devil Ij8”* . 

other grizzly terrors <»f the deep were seen beside delicate and boftntifo ) ID 
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tutorial dandies from distant Australia or Japan. Aquatic mammalia, such as otters, 
minks, seals, sea lions, whales, dolphins, and white bears, appear on every hand. 
Mollusca of innumerable forms, including oysters, pearl shells, clams, mussels, and 
iridescent abalona, appear in scientifically arranged groups or as representing features 
of commercial industries. 

These were supplemented by tortoises, turtles, terrapins, lizards, 
crocodiles, and various other forms of reptiles; also by star fishes, sea 
urchins, and holothurians. Sponges from Greece met here the inhab¬ 
itants of deep-sea grottos, the coral animal ^Wilder of islands and 
continents sea anemones that blossom miles below the surface of the 
ocean, and specimens of subaqueous life so marvelously delicate and 
so richly beautiful that the microscope will only reveal in part the 
wondrous beauty and film-like tracery; while aquatic birds from 
northern Europe and America stood opposite those from Japan and 
Australia. 

Fishing cfoar of innumerable forms and varying utility was met with 
at every turn, and one found it difficult to determine whether there 
was most interest in the rude wooden hook and kelp line of the north¬ 
west coast Indian or the effective devices employed by white men 
which capture whole fares of fish in a single day. 

Then there are lav figures and photographs of fishermen and repre¬ 
sentations of their manner of living; illustrations of the methods of 
fishing, showing how the captures are effected and how the products 
are cared for on shipboard. Associated with these are representa¬ 
tions, bv model or otherwise, of fishing towns, the processes of curing 
fish, packing establishments, etc. In this manner is traced the whole 
subject of fishing, not only from the standpoint of natural history, 
but also from the building of the fishing vessels or boats through all 
the manifold processes until the various products of fisheries are ready 
for the consumer. 

Intimately related to this is the science of fish-culture, and here one 
rinds representations of what man is doing and has done to maintain 
abundance of fish in waters that have become depleted through overfish¬ 
ing or by other means. Commerce in its greed has depopulated many 
streams, often by pollution, and even our Great Lakes those brothers 
of the ocean—are feeling the etfect of the drain upon them. Man 
must in such cases restore, if possible, the abundance he has destroyed, 
and for this purpose he must resort to artificial propagation. 

The American public has an opportunity never presented to it 
before to become acquainted with fish and fisheries, not only of this 
country, but of all tlie world; and in view of the exceptional interest 
and the intelligence which has been universally displayed by visitois 
in inquiring concerning exhibits and in noting their principal features, 
there can be no doubt that the influence exerted by this department of 
the World’s Fair will be very beneficial and helpful to all who arc 
interested in fisheries and to the public generally. 
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I will not undertake to givo a comprehensive review of the many 
exhibits of the fisheries department. It would require pages of 
description to givo anything like an adequate idea of them all. My 
remarks will bo confined to the most importunt and the most interesting. 

Among the foreign countries which have taken part in this great 

exjM>sition in the department of liaheries Norway, Canada, New South 

^ales, and Japan have occupied prominent places. Owing to the 

destruction liy lire of tin* cold-storage Imilcling, where it had many of 
its I tost, exhibits, Norway, unfortunately, decided not to compete. 

Canada had a very large exhibition of st oiled lish and fish prepared 

for food, which shows tlie richness of its fisheries. 
The yearly value of the commercial fisheries of Canada reaches nearly 

t^ojNNi.nuo, the most valuahle kinds of salt-water fishes being cod, 
salmon, herring, lobster, and mackerel. The total value of cod in 
1*11*2 yielded over #J,<hh),iioO. Salmon comes next, with a value of 
#2,500,000; t hen herring, #2,000,000; lobster, $2,000,000, andmackerel, 
#1 ,5oo,ooo. The progress of the lobster-canning industry has been 
almost phenomenal. In IsOO it yielded only #15,275. Four years 
later it had grown up to #l,0OO,000, while in 1SSI it reached the 
highest |k»int on record, via, $3,000,000, There are fully 620canneries 
now in o|M»rntion. The traps and other plant used by these establish¬ 
ments are valued at over #1,000,000. Smelts arc also found in immense 
quantities all over the maritime provinces, while tin* salmon fisheries 
of British ( olumhin, yielding over $2,600,000 every year, are so well 
known a> to need no other description. 

The inland waters of the Dominion teem with white-fish, salmon, 
trout, pickerel, hass, speckled trout, ouanauiehe, sturgeon, muskel* 
lunge, etc*., the most valuable of the above being the white-fish, the 
catch of which amounted to 23,776,000 pounds in 1SB2, valued at 
$l,6oO,OoO. Sturgeon, salmon, trout, pickerel, and bass also form a 
valuable adjunct to the wealth of those waters. The salmon rivers of 
Quelwc and New Brunswick are justly famous, as every admirer of the 

gentle art in the United States knows. 
In Canada cod tongues and mackerel arc now preserved in cans hy 

a process unknown ten years ago, and a now industry has just been 
established in the province of Quebec to can in oil the small hening 
which in large quantities frequent the shores of the St. Lawrence* 
I his small herring preserved in pure olive oil is very carefully put 
up. and compotes favorably with the French sardine itself. 

As shown by the report of this committee already submitted, t e 

Japanese turn into an article of food every fish frequenting t til 
waters. By a process of their own they even turn seaweeds into 
isinglass, jellies, and printing piper of superior quality, and theii in},0 
unity and industry are really wonderful. , 

^ <* observed that in every country of the world great cart an 
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attention arc given to the preparation of fish as food, and groat prog¬ 
ress has been made in this respect during the last ten years” especially 
in fish canning. 

Russia was exhibiting caviar of a superior quality, and the extract 
of oysters from Japan, together with the Japanese mode of curing 
shellfish of every description, has been very much admired. 

Amongst the States of the. American Union that contributed largely 
to the interesting display of the fishery building are Rhode island, 

Oregon, North Carolina, Minnesota, Washington, Wisconsin, Califor- 
nia, and Maine. 

As is well known, the State of Oregon has for many years been the 
chief center of the salmon-canning industry of the Pacific coast of the 
United Staff's, and naturally it was expected that the fisheries exhibit 

of Oregon would inclose a large representation of the products of the 
salmon fishery. This expectation has been realized. Oregon had a 
very large and very complete collection of canned salmon, and every 

one almost of the specimens submitted to our examination was of the 
highest commercial standard, and the packages in which the fish were 
preserved were especially remarkable for their neatness and finish. 

California had also a full exhibit of the food fishes of the Pacific 
coast. For the first time Th the history of the coast there were pre¬ 
sented correct models in flexible plaster casts of a great many of the 
food fishes of that State. 

Minnesota showed sketches of fishing grounds, photographs of fish¬ 
ery grounds, oi fishes, of boats, of angling, and mounted specimens 
of fishes. This last collection was a very complete representation of 
the fish fauna of the State. 

The Rhode Island exhibit illustrated in a graphic, comprehensive, 
and meritorious manner three of its most important fishery industries, 
namely, the menhaden fishery, the deep-water trap fishery, and the 
scallop fishery. In addition to this it exhibited appliances and fishing 
gear used for catching lobsters, eels, etc. 

The menhaden industry was systematically arranged as follows: First, 
the object of the fishery, full-sized specimens of menhaden arc shown 
in alcohol; second, full-sized examples of boats, purse seine, and other 
equipments used for the capture of menhaden are exhibited, these 
representing the highest attainments reached in those forms of boats 
and apparatus. rI he advance that has been made in some of the appli¬ 
ances used for the manipulation of the seine was illustrated by show¬ 
ing old forms in conjunction with the new. Third, the most improved 
t} pes of fishing vessels were represented by excellent rigged models 
of fishing steamers. One of these is the first steamer built for the 
menhaden fishery, and the first steam vessel ever constructed in the 

nited States exclusively for employment in commercial fishing, 
nothei model represented one of the largest, swiftest, and best- 
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learners now engaged in thin industry, and illustrated the 

advance that was made in building this class of vessels in a few veins 

an improvement due largely, if not entirely, to the success which 

attended the introduction of steam into this fishery. The methods of 

fishery were well demonstrated by a model of a purse seine placed in 

the position such as it would occupy when first. set. This was supple¬ 

mented by a series of enlarged photographs illustrating the various 

phases of fishing from the time tIn* vessel starts on her trip until she 

returns and discharges her fare. One photograph shows a steamer 

leaving tin* harbor, several others represent different stages of setting 

ui 1 pursing a seine around a school of menhaden; one shows us the 

process of transferring the catch from a net to the hold of a steamer— 

technically known as “bailing in while other pictures represent 

tin* method of transferring the fish from a steamer to the vats in the 

factory on shore by means of an elevator. The preparation of prod- 

nets were similarly illustrated* from the time the tish are carried 
w 7 

along in a “tish conveyor" to drop into the boiling vats until the oil 

is gather d in tanks and the refuse is spread for drying on the great 

yards adjoining the faetories. Specimens of tin* products themselves 

«l! plemented the pictures. Of these, there were various kinds of 

crude and refined oil and samples of crude, acidulated, and ground 

fish scrap or fertilizer. 

Incidentally, the economic condition <>f the fishermen was shown by 

photographs of a steamer's cabin, the room set apart for eating at a 

factory, and the houses in which tin* fishermen resides Many of the 

latter are evidence of prosperity and comfort. 

The scallop fishery was represented in a manner somewhat similar 

to the menhaden industry, though lacking pictorial illustration. Sam¬ 

ple* of young and mature scallops were exhibited in alcohol. A full- 

sized rigged eat boat with her sail set. such as is used in the scallop 

fishery, was a prominent feature of the Rhode Island exhibit. Speci¬ 

mens of dredges used on different kinds of bottom, of old and new 

types, show the apparatus employed and the improvement made m 

recent years. These were supplemented by implements and apparatus 

used in handling and marketing the catch, such as shovels, measures, 

culling board, etc. 

Essentially the same means have lieen employed to represent the 

deep-water trap-net fishery as are used for showing the mendaden 

fishery. \ arious species of fish such as are commonly taken in trap 

nets were shown in alcohol. 

1 he State of Maine showed mainly pictures of boats which aie 

engaged in coast fishing, and of a large and tine collection of gelatin 

tish casts which gave a very good idea of the tish fauna of this State 

and of tin* great variety of tish frequenting its waters, many of which 

an* of great commercial value. 
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We deem it advisable to make special mention of some private 

exhibitors in this department, who have in a very large measure con¬ 
tributed to show to the world the importance of the fishery industry. 

We refer to the Gloucester Board of Trade, the American Net and 
Twine Company, J. R. Neal & Co., and Messrs. Wolf and Reesing, of 

New York. 
The Gloucester Board of Trade exhibit was the only domestic one in 

the fisheries building illustrating the development and progress of 
American fisheries since colonial times by models of vessels, wharves, 
fish packing, smokehouses, etc., and by certain appliances used for 
navigation and other purposes. The material advancement in naval 
architecture as applied to the tisheries, the enlargement and improve¬ 
ment in the facilities for curing and packing fish, the adequate facili¬ 

ties for cleaning and painting the vessels, and the changes made in the 
fishing gear, etc., were all well demonstrated. This exhibit included 
models of the finest fishing schooners in the world now employed in 
the deep-sea fisheries; also specimens of spars and rigging of full size 

as proposed at Gloucester for fishing vessels. 
This is the only domestic exhibit that included also equipments of 

fishing vessels illustrating the advance made in this direction, a matter 
upon which the efficiency of such vessels depends, t hese included 

anchors, steering wheels, specimen of cables, canvass, compasses, 

quadrants, etc. 
The exhibit not only embraced representations of the, largest and 

most prosperous fishing port in America, a port that was settled soon 
after the Pilgrims landed at Plymouth, but it showed the schoolhouses 
where fishermen’s children are educated, samples of the pupils work, 
and various other things illustrative of the economic condition of the 
Gloucester fishermen, and the advanced position now occupied by them 

in these regards. 
The Gloucester exhibit included also much material illustration of 

the mechanical skill of its fishermen; among other things mention may 
be made of the following, which indicate a high order ot intelligence: 
(a) Builders’ models of the finest fishing schooners, (b) the entire lot of 

rigged miniature fishing vessels and boats, (c) the model of a full- 
rigged ship. This exhibit prominently displayed statistics ol nslienes 
and valuable historical data. It embraced representations in minia¬ 
ture, or otherwise, of numerous forms of fishing gear of the most 
improved types; also samples of fishing lines, nets, and seines, spec¬ 
imens of fish packages, and various kinds of cured fish, all products of 

the industries that center at Gloucester. 
The American Net and Twine Company had a most rcmaikable 

exhibit of its manufactured products, embracing all kinds of nets, from 
the ancient cast net to the most recent inventions in trap nets and puisc 

seines. 
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An enterprising Boston firm, Messrs. John K. Neal & Co., ilesenTM 

nls4» much commendation for the fine exhibit it has made, in which it 

Im-s illustrated the varying phases of the New England deep-sea fish- 

eries. These gentlemen showed how fishing in carried on forced 

herring, muckerel, etc., with gill nets, purse seines, and trawl lines! 

The arrangement of the exhibits was such that one could see not only 

the vessels and ls»aLs aU>ve the surface of the sea, sailing or fishing 

but the position of nets and lines beneath the wutercould lie observed, 

while sea weeds and tish seem to tloat in the dim perspective of the 
deep. 

I he firm also illustrated the mode of curing the finnan baddies, of 

which they showed very good s|)ocimens, and they deserve much praise 

in their intelligent effort to inform the world of all these phase* of 

fishing and of preparing the fish for the market. 

I here is always a special interest attached to industries that supply 

the |s*ople with food, and particularly so when a delicate and whole¬ 

some article is produced from what was considered practically worth¬ 

less material, though when treated intelligently it becomes of great 

value and im|K>rtuticc. For this reason, the exhibit of American sar¬ 

dines, which are young sea herring, somewhat similar to those canned 

and preserved by Pi nion Sardiniere du St. Laurent,of Quebec, Canada, 

may claim more than a fair share of attention. 

Any country is much indebted to those enterprising spirits who, 

exploiting new fields of effort, succeed in establishing on a healthy 

commercial Imsis an industry for the utilization of material that other¬ 

wise might Is* unheeded and of no benefit to the nation. Therefore 

much credit is due to the firm of Messrs. Wolf <fc Keesing, of New 

^ ork, for what it has accomplished in this direction, as well as for the 

vigor with which it Invs prosecuted its work and the high standard of 

its products, evidenced by the fact that medals have been awarded 

them at international exfiositions lioth in Europe and this country. 

In IS,S3 a silver medal wsts awarded at the Circat International Fisheries 

Exposition in London, and another medal was awarded the same year 

at the exposition held at Aalborg, in Denmark. Again, in 1SS5, the 

firm was given a gold medal at the New Orleans Exposition. These 

awards demonstrate that the same vigorous and intelligent direction 

that enabled this house to pioneer the sardine industry is still chat* 

acteristic of it. This is evinced by the fact that the firm has not been 

content simply to make an exhibit of its products—interesting alone to 

the expert or student—hut it lias also displayed, with its cans of sar¬ 

dines. a most instructive series of photographs which show all the 

different phases of catching and preparing the little fish that pi°'e 

sm li a desirable addition to our menu. 

I he l nited States Fish Commission exhibit, which is very large and 

very complete, is certainly one of the most interesting and the mod 
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valuable of all those which have been submitted to the examination of 

the judges on fishing and fisheries. 

It covers classes 37, 38, 39, and 41, and comprises a variety of speci¬ 

mens which it must have taken years of labor and care to collect and 

catalogue. 
I have no hesitation in saying that it is absolutely impossible for any 

man, whatever his knowledge of the fishery industry may be, to report 

on such an exhibit in a manner which would do it justice. After care¬ 

fully examining this large variety of appliances of every description 

and form, one feels that it is worthy of the highest award, but that it 

would take pages of description to cover it and the combined knowl¬ 

edge of many experts in fishing matters to do justice to all its progres¬ 

sive features. 
It is to be regretted that the decision to enter this exhibit for com¬ 

petition was taken only at the eleventh hour and after all my colleagues 

had been discharged. 

As I have already stated, it is without the shadow of a doubt entitled 

to the highest award, but it would have been much more satisfactory 

for myself and for the United States Fish Commission if this award 

had been recommended by the whole board of judges, and if a substan¬ 

tial, comprehensive, and detailed report had been made upon it. 
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PRELIMINARY REPORT OF INVESTIGATION OF FOODS EXHIR- 
ITEI) AT THE WORLD’S FAIR. 

By Prof. W. O. Atwater, Chemist in Char ye of Investigation. 

The purpose of this account is to explain very briefly the object of 

the investigation, and to state what has thus far been done and what, 

as it seems to me, ought further to be done to give the results the 

greatest practical value and bring them home to the people of the coun¬ 

try at large. 

Permit me first of all to explain how the investigation came to be 

what it is, and, in so doing, to repeat as nearly as I can recall it the 

conversation with yourself which led to it. 

On my appointment as member of the jury and assignment to the 

department which included food materials, I called at your office in the 

administration building to learn your wishes. You pointed to the court 

of honor, which was in full view from the window, and said: 

The underlying object of tins Fair is educational. In the architecture of those 

buildings, the statues upon them, and the disposition of the things about them you 

see an example of what we are trying to do to help educate the people in matters of 

art. We want to do the same in the direction of science. Furthermore, we wish 

the influence of the Exposition to be permanent, to continue long after the Fair is 

done and these buildings are gone. To this end we are planning for reports which 

we wish to be as valuable as it is possible to make them. 

One thing which we think the people of the United States ought to know more 

about than they do is their food; how it nourishes their bodies; what kinds and 

combinations of food are best for health and strength, and how they can obtain tlie 

most and best nutriment at the lowest cost. 

Now we have, as we are told, the largest collection of food materials that has ever 

been brought together. We know in a general way that your chemists make analyses 

of foods and find just what nutriment they contain, and that in this way you obtain 

data for judging of their hygiene and pecuniary economy. Of course we do not 

understand the scientific details; that is your affair. But we should be very glad if 

you could take specimens of the food materials that are on exhibition here and 

analyze them. We should be pleased to have you use the results to help in deciding 

the awards as far as that is possible, but the main point is to get valuable information. 

When your investigation is done it ought to be put in a detailed report. If you can 

make that report so complete and accurate that it will he a standard for reference, an 

epitome of useful knowledge—if it can be one of the monuments of the many forms 

of progress in science and art and industry which this World’s Fair is bringing out 

so wonderfully—we shall feel that your work and ours in the matter is a success. 

Then if you could go a step farther and boil the whole result down and crystallize 

out the best of the practical information and mold it into shape for everyday use— 

499 
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in nther wunlis it you cotiM put tin* of tin* matter in a little Nick or ptmphlet ao 
simple that tlie onliuarv man or woman woiihl umlerstmnl it, tuid ho practical that 
the avemp* intelligent litsmck*oper would apply it, and ho useful that the Govern* 

ment would print eopie* by the hundred thousand and put them into households 
throughout the eountry, and ho let thin In* one of the product* of the Fair to lie 
|iemianently useful in tin* hoinen of the |H*ople— if you could help us to do this we 
should accomplish exactly w hat we want to do. 

I told you 1 thought tin* plan a moat excel lent one; indeed, 1 used a 
much more enthusiastic expression in the aettml conversation. Prac¬ 

tically it meant a larger, more thorough, and in every way more valuable 
investigation of the kind than had ever been undertaken in this country 

or in Kurojie. Hut 1 ventured to suggest that to carry it out would 

require a good deal of work and expense. 
You replied to tin* efleet that such an enterprise would lx?entirely in 

accord with the spirit of the Fair and the purpose of the Columbian 
Commission. As the outcome of the conversation, it wits agreed that I 

should at once take measures to secure a force of competent chemists and 

other assistants, obtain tin* appliances, and make the needed arrange¬ 

ments for t arrying on the investigation in the chemical laboratory of 
the University of Chicago, which had been generously placed at the 

dis|Kisal of the commission for the purpose. 
It was then past the middle of July; the Fair was to close at the end 

of October. The men who would lie most useful in the chemKill inves¬ 

tigations were generally connected with educational and scientific 

institutions, and few of them could well be away from their work except 
for a comparatively short time in the summer. Apparatus must he 

procured and set in operation. To institute such an investigation in 

Chicago on so short notice w as not easy, but the occasion was propitious 
as the opportunity was rare, and with your cordial assurance of sup¬ 
port av generous as the circumstances would allow, I entered heartily 

upon the undertaking. 
To purchase the peculiar apparatus needed would have involve 

much exjiensc and delay. To avoid these, 1 laid the matter beforet e 

authorities of the Storrs (Connecticut) experiment station, of "hit 
am director, and received their very hearty sanction for the use of its 

apparatus. The authorities of Wesleyan University, of whose fiwuty 
1 am a member, were likewise generous in aiding the enterprise, 
the earliest possible moment more than a ton of packages of apparatus 
and chemicals thus loaned was shipped from Middletown to Chicago* 
Besides the tender of free use of laboratory room by the l ni\crsi y 

of Chicago, it> officers gave most helpful aid. Such material as cou 
not be provided for by loan was purchased. Thus the laboratory 

arrangement* were completed in very short time. 
Meanwhile vigorous use had been made of mail and telegrap 

secure expert assistance. We were most fortunate in the cooperation 

of the chemists who were members of the jury, Prof. h. A. Sm) i 
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Mr. C. D. Woods, and Dr. H. B. Gibson. The chemical force as thus 
gathered together included graduates of twelve American and European 

colleges and universities, and numbered with assistants sixteen persons 
Some of these, however, were employed for special temporary service 

and others were able to remain for only a short time. 
I regard it as a privilege as well as duty to bear testimony to the 

efficiency of the service rendered by the gentlemen associated with me 
in the investigation. They realized the importance which the occasion 

and opportunity gave it and did their work with earnestness and 

enthusiasm. 
At the opening of the academic year, near the end of September, the 

laboratory of the University of Chicago was needed for its regular 
use. Fortunately we were permitted by the Northwestern University 

to continue part of the work in the laboratory of its medical school 

until the close of the Fair. 
At the outset some difficulties were experienced in the collecting of 

specimens. We received very maf?rial aid, however, from several 

members of the jury, both home and foreign. In this connection it 
would be wrong to omit reference to tin* very judicious, devoted, and 
efficient help rendered by Mr. C. H. Mixer, of Chicago, the secretary 

of the subcommittee on Groups II and VI. 

THE OBJECT AND CHARACTER AND IMPORTANCE OF THE INVESTIOATION. 

The main object of tin* imjiiii v was to get information as to the 
nutritive values of tin* food materials exhibited at the Fair and the 
economy of their use. The specimens selected were mostly of home 
products, but a considerable number of the more interesting foods 

from foreign countries were also taken for examination. 
The majority of the specimens selected were those of animal foods, 

especially meats and meat products. The reasons for choosing more 
of these than of the vegetable foods were several. Plans had been 
made for examinations of the cereal products at the Fair by Professor 
Wiley, of the United States Department of Agriculture. Numerous 
analyses of cereal and other vegetable foods and of dairy products 
have been and are being made by the experiment stations in the differ¬ 
ent States. A large number of analyses of dairy products were made 
at the Fair in connection with tests of breeds of dairy cows. I he 
meats are much more variable in composition and nutritive value than 
either dairy products or vegetable foods, hew analyses ot meat have 
thus far been made. The meat industry in the United States, includ¬ 
ing fresh, smoked, pickled, and canned meats, and materials prepared 
from meats for table use, has assumed enormous proportions and has 
come to be of the greatest importance to farmers and dealers as well 
as to consumers. And finally, by the courtesy of a number of exhib¬ 
itors and through the especial generosity^ pt..several of*the great meat- 
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pueking firms of Chicago, mi opportunity was furnished for collecting 
materials for exninitmtion such as has never In'fore occurred. 

Nearly six hundred s|Madmens of animal and vegetable products 
used for the final of man were eolleeted for the purposes of this 

inquiry. The more perishable uni's were first eared for. Some five 

hundred have now been analyzed. A number of specimens, mostly of 
mimed foods, still remain unexamiiied. 

Notes and other data regarding the sources, production, methods of 
preparation, character, and uses of home and foreign food products 
were collated, and arrangements were made for securing further 
information for a rejsirt if called for. 

I he hxposition brought out in a peculiarly instructive and impres¬ 
sive way tlie remarkable progress of the past few veai*s in.the collec¬ 

tion. preparation, and distribution of food products. Our wheat and 

corn are conveyed from the prairies and the 1 Vitie coast to the sea¬ 
board States and across the Atlantic in enormous quantities and with 

marvelous cheapness. Young cattle are taken from Texas to the 

\\ estern ranches and the great corn-growing States, are fattened there, 

and then sloped, with those grown on the ground, to Chicago, Knn- 
*»as ( ity, and other centers, where they are slaughtered. Kverv por¬ 

tion of the carcass is utilized. Sheep and swine are treated in like 

manner. I he fresh meat is distributed by now and ingenious methods 
to home and foreign markets, with a speed and cheapness hardly 

dreamed of a few years ago. The devices for pickling, canning, and 
otherwise preserving the meats and for putting them into attractive 

forms an* as novel and interesting as they are useful. The methods 
of preserving vegetable foods and making palatable products for the 

tabic of them arc no less iuqMirtant and worthy of study. Some of 
the methods, of course, are not made public, but the information 

which was to be had in connection with the exhibits at the Fair and 

is otherwise available would, if properly collated and published, make 

a valuable contribution to practical knowledge. 

Fhe progress in the preparation and distribution of food products 
is one of the important economic phenomena of our time. Wq Ibid 
illustrations in the refrigerator ears for carrying meats which we see 
on every journey by rail, in the freighting of meat and grain and flour 
from the \\ est to the Hast and South in our own country, and from 
North and South America, Russia, India, New Zealand, and Australia to 
western hurope. The displays of canned goods in every grocery 
and the export of canned meats and vegetables and other prepared 
f«Mxl products alike witness to tin* same development of our food 
industry. Nearly all of this has grown up since the war and most of it 

since the Centennial Hx|>ositiou of 187<b ijj 
I ho results of this great advance art' manifold. Food is cheaper, so 

much so as to depress the’value of agricultural lands in nearly all the 
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older countries of Christendom. The housewife lias at her disposal a 
larger variety of appetizing dishes while her labor is lessened. The 

poor man's table is furnished with tasteful and nutritious materials 
which were formerly beyond his means. The advantage to the home 
life of the people is decided and obvious. At the same time new and 

larger markets for the farmer’s products are opened at homo and 
abroad and thus the producer as well as the consumer is interested. 
l!ut while the elfeet is in a measure helpful to American producers it 

is not wholly so. International competition is made sharper. Hence 
there is increasing need that the farmer, the miller, the meat packer and 

the manufacturer of prepared foods should have more exact knowledge 
of the facts so as to be better prepared to meet the competition. There 

is also need that consumers shall be better informed as to the character 
and especially the nutritive value of the food they purchase. 

These considerations and the ways of obtaining "the needed informa¬ 
tion and making it available to the public were taken into account in 
the investigation. 

The exhibits from foreign countries in the Agricultural, Fisheries 

and Manufacturers’ buildings furnished much interesting material and 
the foods of the odd people in the Midway IMaisance, some of which 
they had brought with them from their native countries, were also 

drawn upon. The opportunity was utilized to study the food consump¬ 
tion of some of these latter people. The superintendent of the Java 

village, whose people were highly intelligent and lived as they arc 
accustomed to do at home, generously provided material and facilities 
or a careful study of a Javanese dietary. Observations were also 

made of the food of the Turks, and of the community of Bedouin 
Arabs to whom the term “Wild East” was applied, and who had their 
own cooks and to some extent their home diet. 

In this statement 1 give a few specimens of the analyses as illustra- 
tions of what has been done and reference to some general conclusions 

" lc,..ai’c upon results of previous inquiry and confirmed and 
amplified by those of this investigation. 

THE NUTRIMENT IN DIFFERENT KINDS OF FOOD—EXPLANATIONS OF 

TECHNICAL TERMS—ANALYSIS OF FOODS. 

The subject is new, and as this may fall into the hands of sonic who 
.lie not familiar with the latest teachings of chemistry and physiology 
a few words of explanation will perhaps be in place. 

A pound of lean beef and a quart of whole milk contain about the 
same amounts of actually nutritive material. But the pound of beef 
“os .s mole, than the quart of milk, and its nutritive ingredients, or 
nutrients a* they may lie called, not only differ in number and kind, 
jut are for ordinary use more valuable than those of the milk. This 

1 ustiatesa fundamental fact in food economy—namely, that the differ- 



KKPOKT OF COMMITTKK ON AWARDS. 504 

enees in tin* values of different foods depend upon Iwith (ho kinds and 

(In* amount.* of tin* nutritive materials which they contain. Add to 

this that it is essential for health that the food shall supply the nutri¬ 

ent* in the kinds and the pro|iortioiis required by the IkhIv, and that 

it is likewise important, from a pecuniary standpoint, that the mate¬ 

rials 1 h• obtained at the minimum cost, and we have the fundamental 
principles of food economy. 

TUB NtmimVK INUUKIMKNTS OK FOOD. 

Kdihh j*>rh'on nnJ r* fa*e.—If the reader will take the pains to 

notice the next piece of beef that ho has to carve for dinner, he will, 

of course, observe first of all that, along with the meat which is good 

to cat then* is more or lean lame, which, except so far as it may he 

used for soup, is of no value for food. The beef, then, may he 

regarded as consisting of edible portion and refuse. The same is true 

of fish. In eggs there is a eorrc*|>onding distinction between shells 

and the so-called “meat." Oysters and other shell fish in like manner 

include the shells, which are simply refuse, and the shell contents 

which make up the edible |x>rtion. The inside of the potato and the 

wheat flour arc the edible (portion, and the skin and bran arc refuse of 

potatoes and wheat. 
If we weigh the whole meat, lame and all, to start with, and after¬ 

ward* weigh Ihuic and other refuse and the edible meat, we can easily 
calculate tin* percentages of refuse and edible portion. Precisely tins 

is done in the actual analysis of meats, fish, potnt4>ex, and other food 

materials in the actual analysis in the laboratory. Thus in different 
specimens of beef, as ordinarily sold, have lieen found to contain all 

the way from jwr cent of refuse in the top sirloin to 40 percent in 

the skin. In a whole side of moderately fat beef the amount, was 
about jm*i* cent. The refuse in a side of mutton was IT percent; 

that in the different cuts of the same side ranged from 2 per cent in 

the think to p«*r cent in the neck. In many kinds of food, such as 
oyster* (shell contents), milk, butter, flour, and the like there is no 

re f use. ^I' I 
Wntrr. The edible portion of food, as, for instance, the flesh of 

meat, and ti*h or milk or bread, consists largely of water. Althoug 
water i* nccc>*arv to sustain life that in food is of no more value than 
the water we drink. In food analyses it is important to determine the 

proportion* of water. This is done by carefully cxiielling the water 
by beat and weighing the dried residue*. This water-free residue ton 

tain* the actually nutritive ingredients, or nutrients, of the food. e 
proportion of water in different food materials is extremely vaiiabe. 

In milk and oy.-ters seven-eighths of the whole weight are watci. 
Potatoes, the very edible portion of some very lean kinds oi meat, an 
t be lle-.li of inanv kind* of fish are about three-fourths water. In sonic 
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of the fatter kinds of beef and mutton and the leaner pieces of pork 

one-half the weight, more or less, is water. Bread is about one-third, 
and Hour, meal, fat pork, and butter are not far from one-eighth water. 

Nutrients. —The nutritive ingredients of food, those which form the 
basis of blood, muscle, bone, and sinew, and which are burned in the 
body to yield heat to keep it warm and muscular strength for work 
are commonly grouped in four classes -protein compounds, fats, car¬ 
bohydrates. and mineral matters. If we dry out the water of meat or 
flour and then burn the residue, the mineral ingredients will remain as 
ashes. In food analysis the materials are thus burned and the per¬ 
centages of mineral matters are found. The quantities of mineral 
matters are small, not often much over 1 or 2 per cent, unless the mate¬ 
rial has been salted. The nutrients which are chiefly taken into 

account in analysis are protein, fats, and carbohydrates. 
Protein, 2>rotei(h, and alluminoids.—The meat consists of lean and 

fat. Part of the fat is in large lumps, which can be easily separated 
from the lean. The rest of the fat is diffused throughout the lean in 
particles so small as to be invisible to the naked eye, but it is possible 
to separate them very completely from the lean by processes of analysis 
common in the laboratory. After the water and the fat have been 
removed from the lean meat the material which remains will contain a 

little mineral matter, which would be left as ash it it were burned. 
The remainder consists chiefly of compounds which arc called by vari¬ 

ous names, as albuminoids, proteids, or protein. 
Protein is characterized by containing nitrogen, which does not 

occur in the carbohydrates and fats. The protein is the chief nutri¬ 

tive constituent of fish and eggs, as well as of lean meat. It occurs 
also in the white of eggs as albumen, whence the name albuminoids; 
in milk in the form of casein (curd); in wheat as gluten, and in vari¬ 
ous other forms in animal and vegetable foods generally. 

Meats and fish contain very small qu anti ties of so-called u extract- 
ives." These include kreatin and allied compounds and are the chief v 

ingredients of beef tea and meat extract. They contain nitrogen and 
hence are commonly classed with protein, although they are very dif¬ 

ferent in character and have not the same use in the body. 
Fat*.—Fat is familiar to us in meat, from which we 

form of tallow and lard: in milk, from which it is obtained as butter; 
in the various oils, such as olive oil, cotton-seed oil, and the oils of 
wheat and corn. Larger or smaller proportions of fat are found in 

most food materials. 
Carbohydrates.—Potatoes, wheat, and corn contain large proportions 

of starch. Sugar cane and sorghum are rich in sugar. Starch and 
sugar are very similar in chemical composition and are called carbo¬ 
hydrates. Other carbohydrates are found in animals and plants; such 
as i nosite or muscle sugar,' in muscle; and glyeorcn, or u liver 

sugar,7’ in the liver. 
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Am/,. Tin* mineral mutter, or ash, which is loft behind when animal 

or vegetuhle matter is burned consists of a variety of chemical com- 

pounds, commonly called salts, and including phosphates, sulphates, 

and chlorides of tin* metals calcium, magnesium, potassium, ami 

sodium. Calcium phosphate, or phosphate of lime, is the chief min¬ 
eral constituent of Imno. Common salt is chloride of sodium. 

The mimUr of the different chemical compounds in our animal and 
vegetable food materials is very large, hut, leaving water out of 

account, it i- customary to divide tin* rest into the classes of which we 

have s|xiken. The projiortions of these ingredientsaredetonnined hy 
the somewhat complicated methods of chemical analysis followed in the 

laboratory. hut our everyday handling of food materials often involves 
processes of analysis, though of course' they are very crude. 

We let milk stand; tin* globule* of fat rise in cream, still mingled, 

however, with water, protein, <*arltobydrates, and mineral salts. To 
M€)4trate the other ingredients from the fat tin* cream is churned. 

The more perfect this separation i. e., the more accurate the analy¬ 

sis tin* more wholesome w ill he tin* butter. Put a little rennet in the 

skimmed milk, and tin* cn.sein, culled in chemical language an albu¬ 
minoid or protein rompoiind, will he curdled and may he freed from 

the hulk of the water, sugar, and other ingredient* hy the cheese pres.-, 

as is done in making cheese. To sepamte milk sugar, a carlsihydrate, 

from the whey is a simple matter. One may see it done by the Swiss 
shepherd* in their Alpine huts. Hut farmers find it more profitable 

to put it in the pigpen, the occupants of which are endowed with the 

faculty of transforming sugar, sturch, and other carlnihydrates of their 

food into the fat of pork. 
The farm hoy who on colcl winter mornings goes to the barn to 

feed the cattle and solaces himself by taking grain from the wheat hin 

and chewing it into what he calls ** wheat gum** makes unknowingly 
a rough sort of analysis of the wheat. With the crushing of the gram 

and the action of the saliva in his mouth the starch, sugar, and other 
carIsjhydrates are. separated. Some of the fat—i. e., oil—is also 
removed and tinds its way with the carlndiydrutes into the stomach. 
The tenacious gluten, which contains the albuminoids or protein and 

constitutes w hat he calls gum, is left. When, in the natural order of 

events, the cows are cared for and the gum is swallowed, its albu¬ 
minoids enter upon a round of transformation in the hoy s body, in 
the course of which they arc changed to other forms of protein, such 

as albumen of blood or myosin of muscle, or are converted into fat, 
or an* consumed with the oil and sugar and starch to yield heat to 

keep his body warm and give him muscular strength for hi* work or 
play. 
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WAYS IN WHICH THE POOD IS USED IN THE BODY. 

Food nourishes the body in two ways. It forms blood and muscle, 
bone and brain, and it is consumed as fuel to keep the body warm and 
furnish strength to do its work; in other words, it builds tissue and 

yields energy. 
The protein compounds are the building material of the laxly. 

They are sometimes called “flesh formers,v because the flesh—i. e., 
muscle and sinew—is formed from them, although they make blood 

and bone as well and can also be transformed into fat. Protein also 
serves to repair the wastes of the body. Thus, as muscle and tendon 
are used up they are built anew from the protein of the food. 

The fats and carbohydrates are the fuel ingredients. Both are 

burned in the body, their potential energy being transformed into the 
fat of the body, which is its reserve of fuel. The protein can serve as 
fuel also, but the fats and carbohydrates can not take the place of pro¬ 
tein in building nitrogenous tissue, for the protein contains nitrogen 
and they do not. 

We often speak of the body as a machine. The bodily machine is 

made of protein. That is to say, blood, muscle, tendon, bone, and 
brain all consist of, or rather contain, protein compounds. These are 
formed from the myosin of meat and fish, the casein of milk, the albu¬ 
men of eggs, the gluten of wheat, and other compounds. As the mus¬ 
cle and other tissues are used up in bodily activity the same materials 
of the food are used for their repair. Of course the mineral matters 
have a good deal to do with the building up of the tissues. Thus, phos¬ 
phate of lime is an essential ingredient of the bones. 

But the machine needs fuel. The starch of the bread and the 
potatoes we eat, and the sugar put in our coffee, are burned in the 
body and yield heat and power, just as truly as does the coal which is 
burned in a stove to heat the house or under a boiler to drive an 
engine. The fats serve the same purpose, only they are a more 
concentrated fuel than the carbohydrates. The body transforms the 
carbohydrates into fat, which it keeps as a reserve of fuel in the most 
concentrated form; but the protein compounds can also serve as fuel. 
A dog can live on lean meat. We can likewise use the protein of our 
bodies to supply us with heat and muscular strength. The animal 
machine differs from others in that it can use its own substance for 
fuel. 

The different food ingredients can, to a greater or less extent, do 
one another’s work. The body can use protein for fuel in the place 
of fats or carbohydrates; but neither of the latter can take the place 
of protein in building and repairing the tissues of the body. 

Protein is the most important of the nutrients of food, because it 
can do not only its own work—that of building and repairing—but 
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also that of the carbohydrate# in nerving ah fuel, while the fuel 

ingredient# nm not In* used for building material. Out the fats and 

earlMihydmtcs cun, by )>eing burned themselves, protect the protein of 

the body and that of the food from being consumed. Hence they are 
sometimes designated as economizers or protectors of protein. 

Kt’KI. VAI.UK OK FfX>!> POTENTIAL F.NKRGY. 

One of tin* great advances which have been made in the science of 

nutrition within a few years past, is in determining the fuel value of 

food. In estimating the use of food as fuel, we simply apply to the 

animal IhmIv the law of conservation of energy' which pervades all 

physical phenomena. The coal and wood which we burn contains 

jHitential energy. This is transformed into the heat of the furnace and 

the mechanical energy of steam. In like manner the potential energy 
of food is transformed in the Inxly and manifests itself in heat and in 

muscular work. 
It is customary to estimate the quantities of nutrients of foods in 

grams, and the fuel values in calories. There are 4 .VI grams in a 
pound, or in an ounce avoirdu|Hiis. The calorie is the amount of 

heat that would raise the temjieniture of 1 kilogram of water 1 0., 

or 4 pounds of water 15 F. One calorie is cquivalent to 1.53 foot- 

tons that i> to sav, the mechanical force that would lift 14 tons 1 
foot. Taking ordinary food materials as they come, the following 

general estimate lias liecn made for the average amount of energy in 1 

gram of ouch of the classes of nutrients. 

I\dential rnrrfjjf in nutrimt* o/ 

Cftloric*. Foot ton*. 

In 1 trrntn of— 
Protrln..... . ... 4.1 ft.3 

K«i*i.. .... 9.3 14.2 

CfertjohydrmU**.. .... 4.1 6.3 

These figures mean that when a gram of fat, be it fat of food oi 

laxly fat, is consumed in the body, it will, if its potential energy he 
all transformed into heat, yield enough to warm D,3* kilograms of water 

1 of the centigrade thermometer (or 4 pounds of water 1 K); 1 
it be transformed into mechanical energy, such as the steam engine or 
the muscles use for their work, it will furnish as much as would raise 1 
ton 14,*, feet, or 14,*0 tons 1 foot. A gram of protein or carbohy¬ 

drates would yield a little less than half as much energy as a gram of fat. 
In other words, when we compare the nutrients in respect to their 

fuel values, their capacities for yielding heat and mechanical p°"*r> 
an ounce nf protein of lean meat or albumen of egg is just about equn 
alent to an ounce of sugar or starch; and a little over 2 ounces of either 
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would bo required to equal an ounce of the fat of meat or butter or 
the body fat. The potential energy in the ounce of protein or carbo¬ 
hydrates would, if transformed into heat, suffice to raise the tempera¬ 

ture of 113 pounds of water 1° F., while an ounce of fat, if completely 
burned in the body or in the calorimeter, would yield as much heat as 

would warm over twice that weight of water 1°. 
What has thus been said about the ingredients of food and the ways 

in which it nourishes the body may be briefly recapitulated. From 
the standpoint of their uses in the nutrition of man, the constituents 
of ordinary foods may be classified as follows: Rdible substance, as 
the flesh of meats and fish, the shell contents of oysters, wheat flour. 
Refuse, as bones of meat and fish, the shells of oysters, bran of wheat. 
The edible substance consists of water, nutritive substances, or nutri¬ 
ents. The water and refuse (and the salt of salted meat and fish) are 
called nonnutrients. The water contained in foods and beverages has 
the same composition and properties as other water; it is, of course, 

indispensable for nourishment, but it is not a nutrient in the sense in 
which the word is here used. In comparing the values of different 
food materials for nourishment, the refuse and water are left out of 

account. 
CLASSES OF NUTR1ENT8. 

The following are familiar examples each of the four principal 

classes of nutrients: 

Protein: 
Albuminoiiln: e. g., albumen (white of eggs); casein (curd) of milk; myosin, 

the basis of muscle (lean meat); gluten of wheat, etc. 

Gclatinoids: e. g., collagen of tendons; ossein of hones, which yield gelatine or 

glue, etc. The albuminoids and gelatinoids are commonly classed together as 

proteids. 
Meats and fish contain very Hmall quantities of so-called “extractives.” These 

are the chief ingredients of beef tea and meat extract. They contain nitrogen, 

and hence are commonly classed with protein. 

Fats: e. g., fat of meat; fat (butter) of milk; olive oil; oil of corn, wheat, etc. 

Carbohydrates: e. g., sugar, starch, cellulose (woody fiber), etc. 
Mineral matters: c. g., calcium phosphate or phosphate of lime, sodium chloride 

(common salt), etc. 

WAVS IN WHICH FOOD IS USED IN THE BODY. 

Food supplies the wants of the body in several ways. It either (1) 
is used to form the tissues and fluids of the body; (2) is used to repair 

the wastes of tissues; (3) is stored in the body for future consump¬ 
tion; (4) is consumed as fuel, its potential energy being transformed 
into heat or muscular energy or other forms of energy required by 
the body; or (5) in being consumed protects tissues or other iood from 

consumption. 
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IMIO* iiK TIIK I'lMCIlKM (‘LA CM KM OK NCTHIKNTH. 

All yield eneiyy in form of heat 

uml muscular strenfjth. 

IV»drill form* tiamc (titum'le, tendon, etc., and fat) 
ami a*rv«n u» find. 

Fata form fatty time (not tiittMcle, etc.), and aervo 
aa find. 

Carbohydrate* are tmimfonnod into fat iiimI nerve 
oa fmd. # 

In bring themselves burned to yield energy, the nutrients protect 
eiirh other from Mug ooiiMiiniod. The protein uml fats of body tissue 

tire used like those of food. An important use of the enrhobydrates 
uml fat* i* t<» protect protein (muscle, etc.) from consumption. 

Til K I >I<» KSTlIULITY OK FOOD. 

\N c li\e ti|>on not whut wo oat, but what wo digest.*’ In other 
wools, tin* Milne of food for nutriment depends not on I von how much 
of nutrients it contains, hut also upon how much of these the body 
digests and lines for its *up|>ort. 

Ky digestibility of food several different things are, or may lie, 

meant, home of those, as tho raise with which a given food material 
is digested, the time required for the process, the influence of different 

suhstanees and conditions on digestion, and the effects upon health 

and comfort are so dependent u|>on the peculiarities of different indi¬ 
viduals, and are so diflieiilt of measurement as to make the laying 

down of Imrd-and-fast rules impossible. For our present purpose, the 

most important factor is the, amount digested. This, fortunately, is 
more easy to determine. Understanding by the digestibility of a 
food the pro|>ortions of each of the nutrients which can In* actually 

digested from reasonable amounts of the food by healthy pt »rsons, the 
ipie-tion ls*eomes simpler and can he answered more or less accurately 
1»\ exjs riment. I he exjHTinienting is, however, very laborious and 

costly, and hut little has been done on this side of the Atlantic. Prac¬ 
tically all of our accurate information upon this subject comes from 

Geimany, where such research has had considerable government sup* 
p<>it. ^o studies of digestibility of the food materials collected at the 
World’s Fair were |x>ssible. 

Die results of the Eurojiean inquiry into the digestibility of iood 
may he recapitulated in a few words. *» 

1. I he protein of our ordinary meats, fish, and milk is very readily 
*iii»l < omplctely digested. I ho protein of vegetable foods is much less 
completely digested than that of animal foods. Of that of potatoes 
and In an-, for instance, a third or itioru may escape digestion, and 
thu* )»<• use*less for nourishment. 

ti~ ^U< ^ f°od may at times fuil of digestion. 
ns i> pn >ninahl v true of the fats and oils in vegetable foods, but the 

j ianiitj< s oi the kinds wo ordinarily' eat, as fiour, meal, and potatoes, 
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are in general so small that the determinations of the proportions 
digested are not very accurate. 

3. The carbohydrates, which make up a large part of vegetable food, 

are in general very digestible. The crude liber or cellulose is an 
exception, but the quantities of this in the materials used for the food 
of man are too small to be of importance. Sugar is believed to be 
completely digested. This is assumed to be the case with the sugar of 
milk. The other carbohydrates of animal foods are very small in 

amount. 
4. The animal foods have in general the advantage of the vegetable 

foods in digestibility, that they contain more protein and that their 
protein is more digestible. 

5. The quantity digested appears to be less affected by flavor, 
flavoring materials, and food adjuncts, and to differ less with different 
persons than is commonly supposed. 

It may be added that one outcome of the careful experimenting of 
the last few years is the proof that there is not the difference in the 
amounts digested from the same kind of food material by different 
per sons, or by the same person under different circumstances, that has 
been popularly supposed. 

THE FITTING OF FOOD TO THE NEEDS OF THE BODY. 

In the adjusting of diet to the demands of the body, the important 
matter is to provide enough protein for the building and repair of 
tissue and enough energy to keep it warm and do its work. Con¬ 
sidering the body as a machine, there must lie material to make it and 
keep it in repair, and fuel to supply heat and power. If there is not 
food enough or the nutrients are not in the right proportions, the 
body will be weak in its structure and inefficient in its work. If there 
is too much, damage to health will result. Of course, there is a great 

diffe rence in the requirements of different people. The kinds and 
amounts of food best lifted for nourishment vary not only with sex, 
age, size, occupation, and climate, but also with the peculiarities of 
the individual. In a general way it is possible to estimate the 
amounts of actual nutrients needed on the average by people of differ¬ 
ent classes and occupations. 

As the outcome of a great deal of observation and experiment, 
nearly all in Europe, standards have been proposed for the amounts 
of nutrients and energy in the daily food required by different classes 
of people. Those of Professor Voit, of Munich, Germany, are most 
commonly accepted bv specialists in Europe. Voit’s standard for a 
laboring man at moderately hard muscular work calls for 118 grams 
of protein, and quantities of carbohydrates and fats sufficient with the 

protein to yield 3,050 calories of energy. Well-to-do professional 
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nu n uml students in Europe, with less muscular exercise than 
mcclmnics, have been found to ho well nourished with an average of 
115 ^ run is of protein and 2,7do calories of energy. 

Taiilk A.—Com/* mu ft mi of j\hmI materials collected at the World's Fair. 

(gfwclraena with water content a* collected.] 

(Thin table nmtnln* anah •<-* of tin |'.N> »|x'< lmcn* of hsnl materials collected nt Chicago, Including 
m. ai-Ink. II nt the rtork yard* It I* the Unit of it aerie*of fimdaimmtal table* In which the results 
of the analy* « art -t forth V full rej>ort w ill iiielmle a Ion# nerlei of table* prepared from this 
nn.l from the divert |>Uoun of the njwelnietui. There nhould be at leant 100 nueli tables, of which 
M-Yeml will U? of the »lxe of thin uml the rent smaller. Table* II-IX are exam tiles of the smaller 
one*.l 

Calculated to water roiilelit at tlm.-of collection - ——- 

minii tiKRr. 
Neck: 

Native. 
l»o. 
Do. 

Native cow. 
Do.. 

Colorado.. 
is. 
l*o. 

Tex an. 
Do. 
ih). 

Chuck: 
Native.. 
Do. 
no. 

Native eow. 
I»o. 

Colorado. 
Do. 
I)o. 

TeXaa. 
Do. 
.. 

Fore thank: 
Native. 
Do. 
Do. 

Native cow. 
Do. 

Colorado. 
Do. 
Do. 

Texaa . 
Do. 
Do. 

Plate: 
Native. 
Do. 
Do. 

Native eow. 
Do.. 

Colorado. 
Do. 
Do. 

Texan. 
Do... 
Do. 

Hib roll: 
Native. 
Do. 
Do. 

Native cow. 
Do. 

Colorado. 
Do. 
Do. 

Texaa . 
Do. 
Do.‘ 

Albumin Fat, 
I jtlxirato 

ry No. 

2184 
22*> 

*2117 
2263 
atm 
221ft 
22»>ft 
•jruil 
’£2X1 
24*6 

21*0 
*2281 
.'ll' 
exA 
2820 
2211 
2266 
2302 
2191 
2228 
2486 

218ft 
22*2 
2419 
2266 
aril 
221« 
2267 
2808 
21% 
2238 
2487 

2181 
228ft 
2462 
2268 
2321 
2212 
•2270 
•230T. 
2192 
2234 
2490 

2182 
2283 
2460 
2266 
2822 
2213 
2268 
a»4 
21% 
223.6 
2438 

Water. 

l'rr rent. 
00.17 
62.99 
61.76 
61 68 
(VI. AS 
68. M 
71.04 
62. ft] 
67. 86 
67. 70 
71.84 

Mi. 87 
64.19 
60. 71 
71.72 
fit. 07 
09.38 
67.1ft 
67.1 ft 
71.00 
69 'I 
73.86 

6A. ft2 
67. f/2 
66.94 
71.01 
67.62 
69.93 
69.99 
68.71 
73.13 
73.12 
74.61 

4.6.01 
A0.19 
34. .66 
60.79 
48.66 
63.19 
63.94 
57.67 
7l.fi0 
62.37 
68. 71 

62.36 
64.71 
60.60 
74.00 
60.72 
64.73 
6ft. 65 
09.16 
67.28 
70.48 
73.29 

/Yr rent, 
19.90 
18.83 
20.41 
19.01 
18.84 
18.71 
19.96 
18.39 
18.88 

19.74 
22.31 

18.21 
17.84 
16.06 
19.6ft 
18.19 
18.69 
17.97 
19. II 
19. 42 
19.39 
21.30 

19.39 
19.61 
18.61 
20.0ft 
19.49 
22.60 
19.22 
20. 19 
20.61 
20.69 
20.80 

12.43 
16.69 
9.80 

17.61 
I l 
14.69 
16.01 
16.68 
8.64 

17. 78 
19.76 

16.33 
19.01 
16.68 
19.60 
18.02 
18.73 
1*. i)» 
19.93 
18. 49 
20.14 
21.10 

hr rmt. 
18.79 
17.28 
16.91 
16.41 
19.76 
16.87 
8 Oi 

18.10 
12.36 
11.4 ft 
4.88 

21.12 
17.% 
31.88 
7.73 

17.86 
11.00 
13.97 
12.62 
8.64 

10.16 
3.90 

14.17 
11.96 
21.64 

7.93 
12.00 
6.70 
9.K7 

10. If. 
6.48 
3. aft 
3.60 

41.91 
33.86 
56.13 
20.82 
aft. aft 
3i. aft 
30. 27 
24.97 
16.44 
19. 01 
10.61 

80.46 
15.81 
82.11 
6.44 

20.37 
15.69 
15.36 
9.9ft 

18.33 
8.41 
4.64 

Carbo¬ 
hydrates 

l'rr rmt. 

V 

Ash.% 

hr rail. 
0.84 

.90 

.92 

.90 

.87 

.86 

.97 

.90 

.91 
1.11 
.97 

.80 

.91 

.76 

.99 

.89 

.93 

.91 

.92 

.91 

.96 

.96 

.92 

.92 

.81 

.98 

.89 

.87 

.92 

.91 

.93 

.91 

.96 

.6ft 

.76 

.62 

.88 

.71 

.77 

.78 

.88 

.42 

.84 

.93 

.85 

.91 

.78 

.96 

.89 

.85 

.91 

.97 

.90 

.97 

.97 

Fuel val¬ 
ue per 
pound. 

Caloric*. 
1,166 
1,080 
1,095 
1,005 
1,185 
1,000 

710 
1,19ft 

875 
880 
620 

1,230 
1,050 
1,055 

670 
1,090 

815 
925 
890 
720 
790 
560 

960 
870 

1,200 
705 
870 
700 
770 
805 
010 
010 
510 

2,000 
1,700 
2,506 
1.205 
1,788 
1,595 
1.560 

1,130 • 

815 

1,59ft 
1,000 
1,665 

595 
1,195 
1,010 

985 
790 
905 
734) 
690 
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Tahi.k A.—Cam position of food materials collected at the World'* Fair—Continued. 

Laborato- 
ry No. 

fresh bekf—continued. 

Rib trimmings: 
K’ativp ... 

• 

2188 
1)0 . 22*4 
Do. 2451 

iCntivft row. 2257 
Do. 2323 

r<tlnni(lo.. 2214 
1)0. 2269 
Do.. 2305 

fmir.. 2101 
Do. 2236 
i)o. 2480 

Loin: 
Native. 2186 
Kntivu f’fiw. 2259 
Cnlonulo. 2217 
Do.-. 2307 

Texas. 2197 
Loin, boneless strip: 

2455 
Nutt vo cow. 2273 
Do. . 2327 

Colorado ... 2288 
Toxiw . 2242 
Do. 2493 

Loin, trimmings: 
Native. 2456 
Kntiva row. . 2274 
Do.. 2328 

Cn)omdo .. 2289 
Texas. 2239 
Do. 2191 

Loin, tenderloin: 
Native. 2453 
Native cow. 2271 
Do. 2825 

Colorado .. . ...... ... 2286 
Texas . 2240 

fio. 2401 
Loin, sirloin bntt: 
Native. 2454 
Native cow. 2272 
Do. 2826 

Colorado. 2287 
Texas. 2241 
Do. 2492 

Rump: 
Native. 
Do. 

2187 
2292 

Do. 2450 
Native cow. 2262 
Do. 2331 

Colorado. 2218 
Do. 2277 
Do... 2310 

Texas . 2108 
Do. 
Do. 

2243 
2497 

Round: 
Native. 2188 
Do. 2203 
Do. 2460 

Native row. 2263 
Do. 2882 

Colorado. 2219 
Do. 2278 
Do. 2311 

Texas. 2190 
Do. 2244 
Do. 2498 

Flank: 
Native. 2189 

Do. 2290 
Do. 2457. 

2260 
2329 

Native cow. 
Do. 

Colorado. 
Do. 

Texas. 
Do. 
Do. 

2220 
.( 2275 

i 2308 
2200 

.1 2245 
2496 

COL EXPO 02 33 

Water. 
Albumin 

oids. Fat. 
Carbo¬ 

hydrates. Ash. 
Fuel val¬ 

ue per 
pound. 

Per cmt. Per cent. Per rent. Per rent. Per rent. Calories. 
45.80 13.56 39.85 0.70 1,935 
52.32 16.13 30. 73 .82 1,595 
33.80 10.04 54.93 .. , , 4 .51 2,515 
61.74 18.06 10.33 .87 1,150 
49.20 14.61 35.42 .74 1,765 
40.26 14.33 35.74 .67 1,775 
61.17 16.91 21.02 .87 1,2(H) 
55. 28 16.11 27.70 .82 1,475 
58.72 17.80 22.65 .83 1,290 
62.87 18.31 17.02 .90 1,095 
71.63 20.01 6.50 .96 665 

50.10 18.14 21.58 1.00 1,245 
66.04 18.45 14.47 1.04 955 
50.08 17.39 22.68 .85 1,280 
ID. 71 17.6.) 16.64 . 96 1,030 
59. IK) 17.33 21.91 .83 1,245 

50.80 16 32.37 .74 1,66ft 
55.58 22. 71 20.55 1.16 1,285 
53.55 16.85 88.81 .70 1,530 
60.51 10. 31 10.22 . 06 1,170 
66.33 20.52 12.17 . 08 805 
77.25 17.06 8.96 .83 500 

45.80 14.76 38.67 .77 1,905 
54.51 15.95 28.67 .87 1,505 

1,785 18.91 11.38 35.98 .73 
48.50 14.60 . 36.22 .78 1,705 
66.66 18.81 13. 61 .02 025 
65.32 18.77 15.01 .00 085 

63.44 16.03 28.80 .83 1,630 
66. 51 11.28 21.62 . 50 1,120 
54.17 16.06 20.95 .82 1, 145 
54.26 15.03 20. 01 .80 1,520 
64.21 17. a) 17.24 . 05 1,055 
62.62 16.72 19.70 .87 1,145 

61.60 16.57 31.01 .79 1,615 
6:1.73 20.51 11.66 .......... 1.10 005 
58. 64 17.07 23.45 .84 1,310 
60.31 18. IK) 18.82 .94 1,100 
68. 51 19.77 10.70 1.02 820 
72.11 20.48 6.41 1.00 6.50 

49.92 15.74 33.57 .77 1,710 
48.05 14.75 36.39 .81 1,810 
45.16 14.72 30.41 .71 1,940 
GO. 02 17.85 20.33 .90 1,190 
40.07 14. 48 85.77 .68 1.780 
55.32 15.88 27.98 .82 1, 175 
50 17.51 22.55 .91 1.275 
56.07 16.48 26.58 .87 1,430 
53.82 15.76 29. 61 .81 1,545 
58.26 17.06 23.81 .85 1,325 
08.35 20.21 10.47 .97 820 

63.00 10.64 16.30 .97 1,055 

64.90 10.28 14.87 . 95 985 
56.85 17.63 24.66 .86 1,370 
69.68 10.95 9.36 1.01 76.) 
65.11 19.36 14.59 .94 975 
ID. 83 18.94 15.30 .03 1,0(H) 

67.83 19.24 11.01 . 99 860 
60. 06 19.98 0.05 1.01 700 
67. IK) 10.07 12.09 .91 865 
69.08 20.17 9.75 1.00 790 

74.29 22 2.67 1.04 525 

54.18 17.39 27.60 .83 1,485 
57. 11 17.38 24.35 .86 1,350 
41.93 13.57 13.83 .67 2,100 
06.62 19.98 12.30 1.01 805 
51.81 17. 14 27.21 .81 1,465 

53.53 15.43 30.24 .80 1,560 
00.21 
62.10 

18.00 
18.21 

20.85 .85 1,215 
18.68 .91 1,130 

59.35 17. 77 22.06 .82 1,265 
66.(K> 10.37 13.70 .93 040 
60.62 21.10 8.28 .91 745 
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Tahlk A.— ('ompmritioH <>ffot#l millennia ctAUrtnl at (he WttrUVa Fair—Continued. 

rmnni hrkt—continued, 

Illn«l «lmnk: 
Native. 
Do. 
Do..... 

Native cow., 
Do............ 

Colorado. 
Do. 
Do. 

Texas. 
Do. 
IH>.. 

Tallow: 
Native. 
Do. 

Native cow. 
1*>. 

Colorado... 
Do. 

Texas . 
Heart . 
Kidney. 
1.01110. 
Liver... 
H wee thread .. 

NCKMtn «xicr, ktc. 

Kxtra India rnem.... 
Do. 

HpU ed roll . 
Kxtra (amity... 
Hate... 
Hweet pickle tniitrue. 
l»o... 

Trine (Pwkrpi Premium 
Honeycomb). 

8ALTF.P, PKIRD, AN I* hNoKKt) 
nricr. 

Brooked. 
Do. 

Dried knuckle. 
Dried anlUd. Uruguay. 
Bun dried, Mexico. 
Do. 

BEEF, CANNF.P. 

Corned beef. 
Do.. 

Corned beef (Kamomie). 
Corned beef (Hex). 
Corned beef. 
Corned beef (Helmet). 
Corned brisket. 
Boiled beef (Kamornie). 
l.nuclieon beef (Helmet). 
Preracd la^ef (White label) ... 
Roast beef (Kamornie). 
Ko«>t lieef (Hex)... 
Road beef. 
Do. 

Rump steak (Kamornie). 
Dried beef (Rex). 
Dried beef. 
Ox palate*. 
Ox palate* (Kamornie). 
Ox tail (Rex). 
Ox cheek (Kamornie). 
Ox tongue. 
Ox longue (Kntnomie). 
Ox tongue (Kcx) . 
Ox tongue. 
ox longue (Helmet) ~ 
Tongue,lunch (Ilex). 
Tongue, lunch.. 
Tongue, lunch (Helmet). 
Tongue,lunch (Rex, potted).. 

Tongue, sandwich .II III III IIII 

•roto- 
No. Water. Albumin* 

old*. Knl. Carbo¬ 
hydrate*. 

/Vr rrnt. /ft tent. hr rent. hr cnU. 
2190 67.71 20. 58 10.81 
22M 67.10 19.59 12.88 
2161 61. 11 18. 91 18.75 
2261 69.52 19.98 9.62 
zm 6*8, 01 •20.02 10.13 
2221 tVS. 25 18.52 15. 42 
2279 71. *29 20. 46 7.28 
2812 68.01 20. 41 10.57 
2201 72. "7 21.88 4.02 
2246 78.58 21.06 4.31 
2190 73.11 21.61 4,32 

2201 10.01 1.00 88.18 
24.58 8.24 2 88.92 

16. 15 ft. 04 78.53 
2880 21.8ft 6.92 70.83 
227r. 17. 40 6.11 76. 18 

U n 9.66 3.78 S6. 31 
2496 21 80 7.11 70. 72 
2462 1*8. 75 15.78 11. <70 
2400 75.72 16.06 7.10 
2468 79.69 16 11 ft. 18 
8408 69.91 21.31 5. *Vh 1.72 
2170 70 02 15. .16 12.13 

2147 81.76 10.57 48. 70 
2179 42 41 18.88 40. 13 
‘It'' 910 Qtl 11 d 51.35 

2176 36 '>’» 11.83 47.22 
2177 10. 12 13.31 41.86 
2158 73. 56 7.93 15.35 
2178 f«*) 88 17.1« 25.82 

222ft 91.00 7.15 1.17 .47 

2142 55 26 27 8.17 
2143 57.66 *27.9* 6.25 
2178 66.67 26.05 7.56 
'.'17 ' 30.67 46. .85 5.58 
2123 11.34 17.01 :d ::*-• 
2124 24 *27 47.01 11.84 

2069 43.21 19.58 81.08 
2nr«n 15.12 84.24 13.35 • ••••••••* 
2066 51.78 26.27 19.91 .•••••••a* 
2108 54.09 28.89 15.75 • ••••••«»• 
2116 56.52 *27.60 12.04 »••••••••• 
2160 N 71 25.22 20. vu 
210*; 53.21 2*2.72 21.82 
20B*1 51.82 21.36 22.54 
2161 52.93 2*.. 11 15.88 
2157 46.72 21.09 29.20 , ••%»•**** 
2092 55.76 19.29 23. CM • •••••■•«* 
2005 67.62 2ft. 02 15.25 
2115 62. *3 Bi | 11. *20 
2156 59. f>7 30.03 8.97 »••♦•••••* 
2003 56.80 28.51 18.06 *••*«*•••• 
2100 II. 16 37.17 6.06 • #*♦••••»• 
2111 45. 8ft 10.07 4.77 
2058 69.61 19.04 9.8ft ••••••••a* 
2091 73.16 15.8.5 10.57 
2097 Ii7.90 24. 55 6.84 *#•••••••• 
2061 66.07 2*2.85 8..*46 •m•••••••• 
2067 42.37 18.62 32.71 »••**••••• 
2062 52.26 2*2.41 2*2. :48 « t 
2094 57. 41 22.97 15. »W .»••••••** 
2112 MX 76 21.60 •254.62 
2156 58.60 21.89 21.48 
2006 54.98 20.34 21.86 »•»#•*•••* 
2113 68 20. '.Hi 22. 51 •••••••••• 
2169 52. 09 21.24 21.56 
2110 47.91 20. 78 26.70 ••••••••a* 
2117 IH. 87 "2.82 25 .#»<**•••■ 
2012 42. 16 29.19 32.59 •##••••••» 

Ash. 
Fuel vul- 

uc per 
pound. 

hr mil, 
0.90 
.98 
.87 
.93 
.91 
.81 
.97 
.95 
.93 

1.0*2 
. % 

i <t lurk*. 
Ktt 
885 

I, Ho 
775 
800 
996 
G85 
825 
006 
575 
686 

.21 
.10 
.28 
.10 
.28 
.26 
.84 
.87 

1.12 
.97 

1.88 
1.69 

3,750 
3.800 
3,405 
3,115 
8,325 
8,715 
3,115 

910 
600 
435 
670 
795 

8.97 
4.11 
0.81 
4 
4.68 
8. lfi 
0.27 

2,250 
1,940 
2,390 
2,210 
2,015 

795 
1,405 

.12 190 

10.60 
8.11 
9.72 

10.90 
7.23 

10. 88 

835 
785 
805 

1,110 
2,200 
1,870 

6. l" 
7.29 
2.04 
8.77 
3.84 
4.05 
2.28 
1.28 
4.75 
3.99 
1.27 
1.20 
1.20 
1.48 
1.53 

12.01 
9.81 
o 

. 42 
1.21 
3.22 
6.29 
2.95 
s. n 
3.93 
3. IKt 
2.87 
8.58 
6.11 
4.01 
3.31 
4.70 

1,075 
1,200 
1,330 
1,155 
1,020 
1,355 
1,340 
1,105 
1,160 
1,625 

1,360 
1,125 

985 
910 

1,225 
950 
945 
750 
740 
725 
770 

1,725 
1,360 
1.090 
1,400 
1,315 
1.300 
1,340 
1,305 

1.515 
1,480 

1,750 
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Tam1 ,, A'—Cbtnpoxiiton of food materials collected at the World'* Fair—Continued. 

I .a bom tie 
ry No. 

Water. A 
lbumln- 
oids. 

Fat. j 
Carbo- 

lydratcK. 

bkkk, cannki)—continued. 

Compressed 1 >m\vn ........... 
Jellied brawn (White 

2082 
2162 
2089 

Per rent. 
53.04 
41.26 
70.95 

Per rent. 
28.52 
18.24 
22.10 

Per cent. 
12.94 . 
33.22 . 

4.87 . 

Per cent. / 
.»*•••••• 

Kidneys i Kamornle). 
Kidneys (Hex) .... 
Sweetbread (Hex). 

2101 
2098 
2088 

72.87 
00.02 
08.91 

14.64 
10.53 
16.16 

5.40 
9.50 . 

14.56 

4.25 
,««««•••« 

••♦•••••• 

2111 80.23 16.65 2.63 
2102 76.40 13.30 4.68 4.0*1 

Mined) rollo|j® (Hi*x). 
i \ .»i«i. nwi>i1 in inert 1 ltinit ...... 

2101 
2087 

72.28 
20.87 

17.87 
14.59 

6.86 
.78 

1.09 
56.68 

VKAI.. 
Neok: 

Nntivp...... 2349 75.76 18.97 4.32 
f)«ft 2358 

2301 
70.58 10.01 8. 19 
71.30 19.98 7.62 

2334 74.88 10.39 4.70 
Dn 2374 60.67 10.99 0.24 

2110 73. 38 18.69 6.92 

Chuck: 
2360 74.30 18. 77 5.00 

Do. 2359 73.21 20.59 5.16 • »•••••••* 

nii 2392 71.55 19.24 8.16 
Ti*yiu -.. 2385 75.37 18.48 5.13 

Hn 21175 73.37 19.63 5.96 

Do 2120 72.33 IS. 19 8.50 

Forexhank: 
2351 74. 11 20 4.51 

Do 
1)0 

2300 
2308 

73.77 
73.65 

20.57 
20.11 

4.68 
5.31 • • • • • 

T eXfU*.»«• - *.«• • • • • •••• ••••• 
Do 

2336 
2376 

75.77 
72.34 

19.14 
20.07 

4.09 
6.37 

Tjo 2421 73.05 18.95 6.11 

Rtl>: 
2352 71.08 20.31 4.52 

iHi ••• • • • •»»•«»•«* * •- 
Do 

2801 
2394 

70.77 
70.86 

20.71 
20.03 

7. 48 
8.59 

rpxiiH 
fin 

2337 
2377 

75. 18 
72.22 

19.22 
20.13 

4.25 
6.68 

1,0 2122 70. 19 19. 21 9.8) 

Breast: 
2853 68.30 18.62 12. 01 

Du 2302 66.60 19.42 12.87 

Do. . 2305 66.12 19.16 13.74 
TltYUft 2338 72. 18 18. 70 8.06 

Do 2378 65.07 18.72 15.24 
Do 2123 65. 11 18.20 15. 44 

Loin: 
Native. 2354 69.56 

08,85 
68.50 

19.20 
20.02 
10.61 

10.19 
10.07 
10.82 

Do. 
Do 

Jilt *•! 

2390 
2339 72.22 

69.47 
20.31 6.48 

Do 2379 19.27 10.21 
Do 2424 69.73 18.82 10.49 

Ley: 
Native. 2356 71.36 20.42 7.13 • »•••••»•• 

Do. 2366 71.36 20.57 7.01 
Do 2398 68. 91 10.40 10.66 

2341 
2881 

74.68 10.35 5.02 
Do 72.16 20.07 6.68 
Do 2426 

2355 

70. SO 20.26 7.80 

Flank: 
Native 64.36 

00.01 
18.88 15.83 

Do 236-1 
2397 
2340 
2380 

21.05 8.86 
Do 50.0l» 18.00 21.18 1.......... 

Texas 72.71 18.52 7.74 I. 

Do. 00.20 20.56 9.26 
2125 00. 11 19.41 10. 52 

Hind shank: 
2357 73.00 20.31 4.65 

Do 2:100 73. 30 20.05 4.58 
Do 2390 75.46 20.51 2. 0*0 

Texas .. 2342 76.27 19.07 3. 66 ■ ••••• • • • • 

Do. 2382 73.74 20.30 4.83 
Do 2427 74. 40 17.00 6.70 

Heart. 2120 78.20 16.21 9.63 
Lunas 2431 76.77 17.07 5.05 
Liver. 2430 70 19.58 3.99 1.42 

Kidney. .1 2471 71.71 J6 68 7. 45 

3 
Anil. 

Fuel val¬ 
ue per 
pound. 

V.r cent. Calorie*. 
4.90 1,075 
4.29 1,740 
2.08 615 
2.84 580 
1.95 765 

.37 915 

.59 420 
2.68 515 
1.90 645 
7.08 1,360 

. 95 535 
1.02 780 
1.06 690 
1.03 560 
1.10 760 
1.01 640 

1.03 600 
1.04 600 
1.06 700 
1.02 560 
1.04 615 
.98 700 

1.02 565 
1.03 575 
1.03 600 
1 525 
1.02 610 

. 96 610 

1.06 570 
1.04 700 
1.02 786 
1.05 WO 
1.07 650 
.99 750 

.98 850 
1.02 905 

. 98 935 
,97 690 
.97 990 
.95 990 

1.05 785 
1.06 850 
1.07 820 

. 96 690 
1.02 790 
.96 795 

1.00 680 
1.07 675 
1.03 810 
1.05 570 
1.09 655 
1.08 705 

.93 1,020 
1.08 765 
.86 1,355 

1.03 670 
.98 775 
. 96 805 

1.02 575 
1.08 585 
1.04 510 
1.00 510 
1.04 580 

.94 615 

.96 706 
1.11 585 
1.31 560 
1.26 625 
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Twin: A Inm/H tuition of foot/ material* collected at the World'* FHir—Continued. 

L,il><>ruti, 
ry No. 

mutton. 
Neck: 
Native. 220ft 
Ik.. 2217 
U». 2813 
Ik.. 2867 
Do... 2100 

Native (ewe). 2227 
Western. 2296 
Western (ewe). 2413 

Chuck: 
Native. 2207 
Ik.. 22 tV 
Ik.. *2116 
Ik.. 2U.V 
Ik.. 2402 

Native (ewe). 222V 
Western.. 2297 
Western (ewe). 2416 

Fore shoulder: 
Native. *2218 
1*... *2114 
Ik.. 2868 
Ik... 2401 

Native (ewe). 222* 
Western. 229ft 
\Ve»tern (ewe). 2411 

Loin: 
Native. 2J0H 
Ik,. 2260 
Ik,. •2415 
Ik, . *2470 
Ik,. 210(4 

Native (ewe). 2240 
Western. 2298 
Ik,. •2415 

Flank: 
Native. 2208 
Ik,. 2261 
Ik,. •2117 
Ik,. 2872 
Ik,. 2IOft 

Native (ewe). 
WeMorn .. 

*2241 
2299 

Ik,. '24-17 
Hind ler: 
Native. 2210 
Ik,. 22V2 
Ik,. •241* 
Ik,. •247(4 
Ik,. 2406 

Native (ewe). 2232 
Western. 2300 
Ik,. •244* 

Till low. 
Nutlve. '2471 
Ik,. 24M 

Liver. 2466 
llenrt. 2464 
Kldnov V.lT'i 
Limit*. 2156 

P1CKI.RD. 

Tongue (spiced and cooked).. 2228 

CANNED. 

Corn,1,!. 20*3 
Tongue. •JUtvl 

FKE8II PORK. 

Head... 2407 
2486 Ik.... 

Do. 2473 
240* Shoulder . 

Do.... 2486 
2474 
2409 

Do. 
Shoulder cut. 
L)o. 2437 

2175 Ik,. 

Water. Albumin- 
old*. Hnt. 

Oarbo- 
hyd rates. Ash. 

h r cent. Av mtt. At rrnt. Per crut. hr rent. 
69.69 17.21 22.23 0.87 
r«v. 4* 16.93 23.76 .83 
66.79 15. 3V 23.91 .91 
56. *5 17.60 26.6* .80 
51. *6 19.26 17. K2 1.08 
42.06 18.66 43. 49 .78 
69.13 17. (M 22.94 .89 
M. 5* 14.9ft 29.55 .80 

65.68 15. II 25.96 .93 
61.27 13.55 :vt. 37 .70 
17.96 14.61 86.63 .78 
48.68 13.82 42.49 .67 
60.01 14.80 31.55 .74 
29. *7 9. 12 50. OH .68 
45.91 18.61 :t*.7* .77 

61.06 14.32 82.80 1.22 

63. Oft 16.70 19.3* .86 
52.15 17.66 19.2ft .93 
62. y.» 16.90 30.31 .77 
57.21 
4*. 88 

1*. 94 
16.20 

I J ‘.HI .96 
86.58 .84 

69.01 16. *0 24.31 . -K8 

63.88 17.29 1*. 49 .89 

66.90 Ift. 60 2ft. 77 .83 

4*. 17 14.24 35.66 .74 

47.80 16.83 35.6* ,79 

43.77 14.68 40. *7 .78 

IV. *5 16. or, 84.26 
80. *1 10.00 68.12, .61 

47.90 13. *3 37.41 .86 
63.46 16.66 UO. 11 .79 

61.23 
43.66 

16. *7 
It.91 

82.14 
43.92 

.76 

.62 

17 21 16.20 86.79 .80 

82.60 12.04 61.58 . 59 

II 16 1ft. 02 39. 07 .76 

26.04 9. 4* 64.86 .02 

49. 42 111* 86.59 .81 

16. 15 14.91 3*. 19 .?2 

56.2* 1 ft. 32 16. 44 .96 

57.23 17.82 14.68 .92 
1.18 66.69 19.20 13.03 

61.24 18.66 19.16 • 94 

64.49 18.68 16. *5 .97 

M.09 16.96 27.17 .89 

66.11 IK. 12 14.80 . 97 

ft*. 29 18. 49 12.28 • 99 

2.H* 1.20 95.78 .14 

3.66 1. 10 94.92 
2.07 

. rc 

59. *5 21.99 4.71 1.37 
.92 

1.29 
1.19 

71.60 16.66 11.93 
7*. 57 16. *0 8.24 
77.13 18.82 2.86 

67.42 14.31 17.74 .53 

45.77 27.25 22.81 4.17 
4.83 

47.57 23.53 •23.97 

50.49 
3*. 37 

14.25 
10.50 

31.50 
60.67 

.76 

.56 

.66 

.92 

.84 

.71 

.81 

.71 

.63 

47.03 13.35 3*. 95 
63.53 16.96 1*. 49 
55.29 15.75 28.12 
63. 59 13. 95 31.74 
61.67 11.61 33.01 
41.05 13.17 42.07 
45.53 11.9* 40.86 

Fuel val¬ 
ue per 
pound. 

Moriw, 
1,260 
1,300 
1.315 
1,110 
1,110 
*2,090 
1,280 
1,525 

MOO 
1.705 
1,615 
2, (M0 
1,735 
2,710 
1,890 
1,650 

1,130 
1,110 
1,575 

895 
1,785 
1,320 
1,100 

1,110 
1,805 
1,830 
1,995 
1,725 
2,660 
1,835 
1,500 

1,650 
2,075 
1,835 
2,580 
1,950 
2,915 
1,765 
1,890 

990 
935 
905 

1,155 
1,020 
1,466 

960 
860 

3,645 
4,025 

645 
790 
4.50 
470 

1,015 

1,470 
1,450 

1,720 
2,830 
1,895 
1,095 
1,480 
1,600 
1,660 
2,020 
1,950 
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Tablk A._Composition of food materials collected at the World's Fair—Continued. 

laborato¬ 
ry No. 

Water. Albumin¬ 
oids. 

Fat. 
Carbo¬ 

hydrates. Ash. 

fresh pork—continued. 
Per cent. Per cent. Per dint. Per cent. Per cent. 

2412 66.39 20.26 12.33 1.03 
nn . 2140 62.38 19.50 17.14 .98 
Da . 2178 66. 24 18.81 18.91 1.01 

2413 62.89 18.29 17.89 .93 
TVi . 2111 67. 63 19.28 12.08 1.01 
TV» . 2479 02.82 17. 72 18.52 .94 

2411 00.45 18.29 20.30 . 96 
Do... 2139 60.74 18.85 19.45 .96 
rv\ . 2177 56.03 16.18 26.94 .85 

2110 49.16 15.18 34.87 .79 
nr, . 2138 46.01 14.53 38. 77 .69 
Do. 2176 49.38 14.69 85.15 • <•••• a B a • .78 

UoHv fnt . 2116 13.65 4.59 81.52 .24 
2444 10. 99 3.23 85.57 .21 

Do . 2482 16. 64 4.52 78.62 .22 
2415 6.92 2.26 90. as .15 

Do 2413 5.53 1.95 92. 13 .09 
Do 2481 10.49 2.69 86. 67 .15 

Ifnm fiit 2417 8.80 3.32 87. 72 .16 
Do .... 2415 8.28 2.30 89. 26 .16 
Do , . 2483 10.15 2.54 87.17 .14 

Inwt fltt .. 2114 13.52 5.08 81,21 .19 
Do . 2442 13.35 4.30 82. n; .19 
Do 2180 * 21.23 6.66 72. 80 .31 

l j>nf Innl . 2418 1. 61 1.13 91. 15 .11 
Do 2116 3.13 .93 95.85 .09 ••••••••• .. 
Do 2481 0.61 1.29 91.99 .11 

If «*art 2132 75.63 17.05 6.35 .97 
2433 71. 11 21.31 4. 19 1.38 1.38 

1 linen 2131 83. 33 11.77 4.01 .86 
Kidney 2467 79. 18 15.22 4.12 1.18 

PORK, PICKLED. 

Pnrk Menu nmUl 2145 22.19 9.38 62.81 6.12 
Do. 2500 18.61 6.60 • 69.25 6.45 
Do. 2226 8. 10 . 56 88. 11 2.63 

Short-cut hi eat. 2502 20.86 6. 60 66.99 a#••«••••• 6.05 
Franklin short-cut clear. 

i back. 

2601 
2151 

20. 21 
11. 19 

6. G5 
1.49 

69.80 
83.37 aaaaaaaaaa 

r>. .. 1 
8*95 

Piffs’ feet (spaced). 2224 74.67 12. 87 11.53 aa«aaaaaaa . 93 
Tongue (sweetpickled tongue) 2152 61.81 18.40 23.12 6.67 
Tongue (spiced and cooked 

tongue) 2222 65.34 17.63 16.50 . 58 

DRY HAI.TKh. 

Clear belly 2148 18.07 6.79 71.48 3.66 
Hib. 2149 17.22 6.66 72.87 • •••••••a* 3.25 
Polished backs. 2066 17.54 8.62 71.62 *aaa«aa— »a 2.22 
I)rv Kttlt plciir ItMck 2150 16.97 5.69 63. 81 3.53 

SALTED AND SMOKED. 

Bacon . 2069 
•2075 

20.38 9.32 66.78 3.52 
Do. 14.18 10.13 70.11 5.58 
Do.. . 2110 17.34 8.96 71.20 2.49 
Do.. 2111 23.73 13.33 60.22 2.72 

Bacon (Supreme). 220*1 26.85 11.50 57.45 • *a*a«aaaa 4.20 
Do. 2205 26.58 11.41 57.67 4.34 

Baeon, Breakfast. 2125 10.26 13.29 71.52 4.93 
Baetm, premium Boneless_ 2172 32.72 16. 14 45.15 aaaaaaaaaa 5. 69 
Shoulder . 2072 43. 88 11.58 31.97 6.57 
Shoulder (California Ham) ... 2076 41.50 16.51 33. 75 • ••••••«»» 8.21 
Shoulder. New York. 2074 80.41 14.92 48.96 5.68 
Ham. 2071 88. 57 14.93 41.94 4.56 
Hum. KlutTnn l llnm 2077 36.29 15.02 43.19 5. r>< 1 
Ham .. 2126 40.76 21.55 30. 28 7.41 

Do... 2139 41.86 16.05 37.58 4.61 
Do. .. , 2114 43.26 15.40 37.17 4.17 

Ham (ltnl!nn) 2155 35. 15 15.61 48.61 5.30 

Ham (Premium). 2171 37. 17 12. 42 44.68 a aaaaaaaa* 5.43 

Ham (Supreme). 2202 45.66 13. 91 36. '.Mi 3.47 
Hum ... 2203 111. 37 11. .83 44.73 3.07 
Raw |>re>s<*d iiuin. 2068 55.90 19.41 17.30 7.39 

*H W ,7 47 81 22. SO 22.68 6.71 
New England cooked ham ... 2153 50. 19 25. 15 19. 36 5 
Boneless U&m.. 10. 33 11.20 38.86 6.61 

Fuel val¬ 
ue per 
pound. 

Calorics. 
895 

1,085 
986 

1,095 
870 

1,110 
1,195 
1,175 
i, 430 
1,755 
1.905 
1,700 
3,525 
3,070 
3, 100 
3,870 
3,935 

*3," 700 
3,810 
3,725 
3,525 
8,559 
2,180 
3,990 
4,065 
3.905 

585 
610 
390 
165 

2,800 
3,015 
3,710 
2,950 
3,170 
3,650 

725 
1,315 

1,025 

3,150 
3,200 
3.180 
3, 220 

2,995 
3,145 
3,170 
2,790 
2,610 
2,645 
3,265 
2,210 
1,750 
1,730 
2,3*15 
2,015 
2,100 
1,680 
1.885 
1,855 
2,130 
2,115 
1,820 
2,105 
1,090 
1.886 
1,386 
1,906 
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IIRAD i'llK.tlftK. 

lien* I chew. 

CANSEH 

Ikmr‘11 head (Ilex ttrnnd) 
IK'vIIiS hum. 

(inlantine of iMJiir’i* head. 
totted hem — . 
.Sandwich hum. 

ft A UR AH It. 

Arl<*«.. 
K|UCt 

ItolugtlA.. 
Ho.. 
I**».. 

itoiiirim < Clinton). 
Hoiictc** hit in. 
Fanner'*.. 
Frankfurt muwkd., 
Do. 
1*.. 
Du ..... 

Holst Hucr.. 
Lyons.. 
I*..rk. 
Hftlftiim .................. 
I»u. 

Hummer.. 
Du. 
Du.. 

Tongue. 

CAMMKI* MtRAUK. 

Hcef.. 

Frankfurt (Hex llntii'l). 
Morudilln <11 llologiin.., 
ujfonl.. 
ItHinumk*.. 

laborato¬ 
ry No. 

Water. Albumin¬ 
oid*. Fat. 

.Xu* Ash. 
Fuel val¬ 
ue per 
pound. 

/y-r rmt. fVr cent. /Vr rmt. JYv rent. 1 Vr cent. CtUorici. 
2184 48.14 21.14 27.86 3.37 1,550 

JOW 60.10 17.81 19.26 2. S3 1,145 
2109 46.07 17.95 Si 70 2.28 1,755 
2118 47.84 20.54 29.4ft 2.07 1,625 
2168 50.51 20.70 25.01 3.78 1,410 
2119 49.87 18,70 29. 49 2.44 1,595 
21 Ml 8M.37 1M. 29 38.91 4.43 1,980 

207s 17.19 21.89 50. (V4 7.28 2,600 
2182 02.73 17.93 15.66 3.08 995 
2070 61.36 19.25 14.20 6.19 955 
2180 07.00 IS 89 11.18 2.98 820 
2186 53. 45 20. 74 21.92 3.89 1,310 
2171 
2128 60. 51 16.67 27.21 . 5.58 1,460 
2188 23.1ft 27.22 12.05 7.57 2,280 

3078 58. H5 20. ?J 14.80 2.4ft 8.11 13)60 
2127 fi3. 7ft 17.90 15.23 8.11 975 
2185 to. 32 18. 41 19.71 3.56 1,175 

2169 to. IVI 21.77 1ft. 39 8.20 1,100 
2137 2ft. 06 29. its 37. :u» 8.38 4.29 2,185 

2081 32. 19 82.28 27. 19 8,04 1,750 

2167 M.38 ll.ftft 28.28 . 2.74 1,400 

8070 28.09 •22 52 11.93 ft. % 2,190 

2154 82. 11 22.67 37.78 7.11 2,015 

9080 2ft. irj 22.82 44.90 . 7.26 2,320 

2129 21.62 24. 42 12.98 . 7.98 2,265 

2170 19.97 28.66 45.72 . 7. ftti 2,425 

2131 4C Oft 17 27 S3.13 8.24 1,725 

8090 to 54 17. SO 20.68 2.03 1,200 

2107 to. 7ft 18.03 19.02 .63 3.66 1,140 

2108 72.88 14.62 9.87 2.83 (>90 

2120 42.59 23. 22 27.7V 6.40 1,600 

2105 28. 91 9.86 58. 19 .I?2 2.12 Ml 

2063 to. 60 16.64 24.76 2.00 1,355 

KM7LTEY, ETC.. CANSEI> 

Plover..... 
Chicken twindwich). 
Ciunti.. 
Turkey iwtndwich). 

OAlKV noum 

C’hiHUfi Lumpof White CIicchc) 

ftOLFR, CANKRIi. 

Bouillon soup. 
I>u. 

Chicken .. 
I>u. 

Chicken gumbo soup. 
Du... 

Consomme soup. 
Cream of ii'purugu* wnip. 
Crcarn of celery soup. 
Cream ol com soup. 
Cream of green m-a soup. 
* ii turtle .m.iiji. 
Julienne soup. 
Muck turtle soup. 
Ik»... 

Mulligatawny soup. 
Do. 

Pea soup. 
Tomato soup. 
Do.f.. 

Ox-tnil soup. 
Du........ 

Vegetable soup... 

2166 
'JIM I 

2ni:t 

57.0ft 
to. \n 
no. m7 
47. II 

22. SO 10.21 7.02 
20.50 3o.iw . 
21. MS 7.9ft 1.70 
20.70 20.17 . 

2.13 
2. to 
1.50 
2.72 

990 
1,«5 

775 
1,615 

Si*C> 46.70 21.37 28.88 .88 7.08 1,425 

2027 
2061 
2021 
2056 
202M 
2064 
206o 
2028 
2024 
2025 
2022 
2052 
204M 
2020 
2063 
2026 
21M6 
.mm;, 
2029 
2017 
2oi y 
2066 
2019 

96.00 1.71 
96.51 2.8ft 
91.47 3.17 
98.18 3.H5 
91.70 2.97 
06. "ft 4.57 
95.99 2. 54 
87.8ft 2.4ft 
88.59 2. Oft 
86. 77 2. 17 
87.68 2.57 
86.62 ft. 07 
95. Hft 2.71 
90.82 6.87 
88. *5 4.49 
91.26 3.31 
87.20 1.07 
SI. 58 5.82 
89. Ti 1.72 
90. 41 1.89 
89. 11 8. Hft 
HH, 21 4.0ft 
95. lift 2.91 

.01 

.OH 
.21 
.02 
.20 

1.6ft 
.02 

8.16 
2.75 
1.90 
2.66 
1.87 
.02 
.51 

1.34 
.27 
.01 
.01 
.87 

1.19 
.49 

2.12 
.02 

.32 

.15 
1.24 
1.72 
3. M2 
6.67 
.32 

5.04 
6.16 
7.89 
5.82 
3.9H 
.52 

l. 59 
8.91 
8.90 
7. til 

11.09 
6.01 
5.31 
4.30 
4.17 
.51 

1.36 
.87 
.91 

1.23 
1.81 
1.8ft 
1.18 
1.38 
1.45 
.97 

1.27 
1.46 
.90 

1.21 
1.41 
1.26 
1.11 
1.50 
1.68 
1.20 
1.91 
1.34 
.90 

40 
60 
90 

106 
185 
260 

55 
■JKi 
•250 
275 
270 
270 
60 

160 
210 
145 
217 

245 
65 
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Tuu.k \.—Composition of food material# collected at the World'# Fair—Continued. 

jiborato- 
ry No. 

Water. Ubumin- 
oids. 

Fat. 
Carbo¬ 

hydrates. Ash. 
Fuel val¬ 

ue per 
pound. 

fish. etc. 

2383 
Per cent. 

00. 17 
Per cent. 

17.50 
Per cent. 

.71 
Per cent. 

3.19 
Per ci nt. 

18.07 
Calories. 

415 
Jfl> ft Itu 11 11- * 
Pickled fish from Turkish vil- 

2386 50. 77 13.89 15.99 19.35 935* 

Tmttitr 111 nil (I'llTl fit’ll 1 -. 2010 51.30 23.80 20. 00 .59 4.31 1,295 
1,005 2032 50.55 82.19 9.02 7.04 

Uhtrirtvtn Kfiiiml t *4 ll 1111111. 2033 17.72 59.82 .84 17.00 4.50 1,405 

2034 19.00 77.46 1.58 1.90 1,510 
sturgeon, iMiigiaw.— • 
Scumbria in oil, mackerel 

2036 58.25 21.96 14.14 1.57 4.08 1,035 

SterTiud nmrinud (canned 
2039 03. a 1 10.94 12. 19 3.62 4.01 900 

Pressed caviare .. 
Pilchard in tomatoes (canned) 
Pickled mlnogy (canned). 

2035 
2037 
2038 

38.12 
52. 70 
50.54 

30.01 
27.52 
21.85 

19.08 
16.77 
18.01 

7.50 4.03 
4.01 

1,530 
1,180 

3.00 1,190 

VKOKTABLE. 

V'l-rin irrlli . . . . 2001 11.45 7.94 3.00 71.48 6.58 1,630 

Do . 2002 11.40 8.88 3.30 70.51 5.85 1,020 
1,570 
1,585 
1,585 
1,515 
1,555 
1,000 
1,730 
1,075 
1,680 
1,675 
1,555 
1,685 
1,690 
1,055 
1,645 
1,665 
1,675 
1,540 
1,080 
1,770 

875 

no . 2003 11.38 9.03 1.99 70.10 0.84 

Do . 2001 12.34 7.88 2.50 71.01 5.07 

Do ■«•••••*•••*•••»»••*••••• 
Do . 

2005 
2006 

9.08 
11.93 

13.81 
9. 38 

5.18 
.94 

oo. 69 
71.50 

4.04 
6.25 

Do. 2007 11.89 9.00 . 95 72.43 5.07 

Do . 2009 12.24 8.00 3. 11 70. 23 0.12 

Do . 2011 10.01 10. 4 1 3.01 09. 71 .77 

Do . 2013 9.98 12.50 .40 70.53 .53 

Do . 2014 10.17 12.50 .82 75.85 .00 

Do.. 2017 9. 39 14.31 .84 75.35 .01 

Do. *2030 12.21 11.81 .81 69. 88 6.23 

Do.. 2031 11.94 8.00 2.42 71.71 5. 93 
.51 Do . 2122 9. 42 12.94 .71 70.39 

M >iru rot ii . - • 2012 10.73 11.26 .04 74.41 .57 
.50 
.56 
.47 

Do . 2015 11.13 12.31 .68 7 r>. !I8 

Do. 2018 9. 'JO 14.31 .10 75.07 

Do . 2121 10.01 12.50 .33 70.09 

Fist macaroni. 
Spaghetti 
Italian paste. 

2008 
2010 
2010 

12.32 
10.01 
10. 17 

7.88 
11.75 
10.03 

1.03 
.84 

4.86 

71.19 
76.82 
07.25 

0.98 
.55 
.79 

hniled... 2384 52.73 5.03 .00 41.90 .28 

COMPOSITION OF BIDE OF COLORADO BEEF. 

(Expressed in percentages.] 

Portion taken (or analysis. 

lab¬ 
ora¬ 
tory 
No. 

Refuse. 
Edible 
por¬ 
tion. Water. 

Neck. 2301 29.2 
huek ••••«•#.*. 16.9 

36.0 Fore shank. 23 y 
2AM 

Rib. 2305 21.7 
Roll. 2301 

32.5 
Plate. 2300 14.8 
I xiin./.... 2307 17.1 
Flank, without tallow. 2308 1.2 
fmIh•«•«•••••••••••»••••••*••••• 2309 
kii III jL>**t*»f«*,«* ■«•>••••••*»••** 2310 27.1 
Round. 2311 10 
Hind shank.. 2312 61.5 
Total (except kidney). «•••«• 18.04 
Without tallow. 18.88 

70.8 44.33 
83.1 55.80 
03.4 18.65 

78.3 47.85 
100 09.15 
67.5 37.33 
85.2 19.06 
82.9 53.05 
98.8 61. U 

»••••»» 9.05 
72.9 40. 88 
90 02.16 
i:». 6 30. '.Hi 
81.86 61.95 
81.12 52.50 

Edible portion. 

Nutrients. 

Pro¬ 
tein. 

Fat. 
Miner- 
ul mat¬ 

ters. 

Water- 
free 
sub¬ 

stance. 

26.47 13.02 
27. 30 16.13 
19.85 12.80 

30.45 13.88 
30.85 19. 93 
30.17 10. 87 
30.15 11.13 
29.25 14.65 
37.36 17.99 
90.35 3. ,8 
32.0*2 12.01 
26.84 17.98 
14.54 9.30 
29.41 11.90 
28.62 15. 11 

12.81 0.64 
10.41 .70 
0.45 .00 

15. 87 .70 
9.96 .97 

18.75 .56 
21.27 .75 
13.79 .81 
18. 10 .91 
80.31 .26 
19.38 . tut 
8.95 .91 
I.M -.43 

13.71 .74 
12.70 .75 
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Taiilk A.—(\,mpoaitu>H of final noth rial* cullectcii nt the WorhVii Fair—Continued. 

COM It WITJON OKKIHK OK COLORADO RKKF—Continued. 

[Exjimwd In KrtiniM.] 

hi whole irpcclmen as taken for analyst*. 

Portion taken for analyst*. 

Keek. 
Chuck. 
Fore shank. 

Rib. 
Roll. 
Trim to Iiik*. 
Plate. 
Drill... 
Ktnlik, without tallow 
Tallow. 
Rump. 
Rmiml .... 
Hind shank. 

Kidney 

Without tallow arid kidney 

DiIh 
ora 
lory 
No. 

Total. Refuse. Kill hie 
portion 

Kdible portion. 

Water. Pro¬ 
tein. Fat. 

Miner¬ 
al mat¬ 

ters. 

2301 1,300 400 two 600 ISO 170 10 
ittri :so. MO 5, *210 *2T», 630 17,210 4,070 3,210 240 
23M 12, WO 1,780 8, *200 ft, 630 1,660 s;to 80 
SHI 
230ft 18.040 2,830 10,210 6,240 1,810 2,070 90 
2301 4,:tlo 4,810 2,960 soo 430 •to 
280ft k,7:iu 2,830 ft, you 3,260 950 1,640 60 
2306 at, 860 st. ooo 17,770 10,280 2,960 4,440 15(1 
2807 A 800 3. UK) 10.320 12,600 3,420 3.220 ISO 
2808 4,710 00 4, 660 2,890 SftO 870 40 
aatiw 1,960 1.960 100 70 1,600 10 
•2:110 8, wo 1,880 ft, 010 *2. *30 830 1,340 40 
•j:«ii :t>. 2*o 3,030 27,260 18.820 ft, IftO 2,710 270 
2312 ft, 670 8,090 *2, 6*0 1,760 fvtt) 270 20 

161,870 *2*. 300 123,670 7*. you 22,720 20,820 1,130 
no 

• W.M 
149,910 28,300 121,610 78,710 Afifto 19,130 1,120 

(Expressed in |iounda.] 

Neck. 2: snl 3 0.88 2.12 1.82 0.40 0.88 0.02 
Chuck . 2802 06 11. 60 66.50 37. 94 10.96 7.07 .53 
Fore •’hunk .. 2;tu3 28.60 

28.7ft 
9. fit) 

10. 41 18.06 12. 10 3.66 1.88 .17 

Uih. 
2:so| 
*2: tuft 6.2ft 22.60 13.7ft 3.99 4.56 .20 

Roll. 2 U > 1 o. no 9. 60 6.67 1.89 .95 .09 
Trim mini;*. 230ft 19.2ft 6.25 13 7.18 2.10 8.61 .11 
Plate. 2806 46 6.81 1 !• 22.66 6.61 9.79 .33 
Drill. •2:8/7 8.81 42.66 27.ftft 7.63 7.09 .39 

Flank, without tallow. •2: io.:i8 .18 10.2ft 6.87 1.87 1.92 .09 
Tallow. •J30U t 31 4.31 .42 .16 3.72 .02 

Rump. 1ft. *2fi 4.13 11.12 6.24 1.H3 2.9)5 .09 
Round. 2311 66,7ft 6.69 CO. 06 41. 19 12.01 6.97 .69 

Hiod kIihiiIi 2312 12.60 6.81 ft. 69 3.88 1.17 .60 .01 

Kidney. 
334.81 

1.13 
62.46 272.36 173.92 60.08 46.89 2.47 

Total. 83ft. 91 
:t30. fto 2.45 Without tallow and kidney. •••••• 62.4ft 268. (ft 173.60 49.93 42.17 
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X \ b i k V_('(nnpf)xition of food nxntcrinh collected ot the World's lour Continued. 

COMPOSITION OF PRESERVED HAM AND SHOULDER OF PORK. 

KDIBLK PORTION. 

[Per cent.] 

Labora¬ 
tory No. 

saltkd and hmokkd. 

Do...* •2077 
2126 
2189 
2144 
215ft 
2171 
2202 
2208 
206K 
2067 
2138 
2168 
2072 
2076 
2074 

tllllil .. 

T\n . 
l)/t . 

Tldm / Prom ill in 1 . I lam [ I n. iiiimiu . 
Hum (Supreme).*.. 

Luncheon bun, cooked. 
New England cooked hum... 

uv...m1<1<ip /<'u 1 i fi irn in Hillllt .... . 

Nutrients. 

Water. 
Total. Protein. Fat. 

Mineral 
matters. 

41.49 58.51 16.68 39.09 2.74 
88. ft 7 61.43 14,98 41.94 4.56 
86.29 63.71 15.0-2 43.19 5.50 
40.76 59.24 21.55 30. 28 7.41 
41.86 66. M 16.05 37.58 4.51 
43.26 56.74 15. 40 :i7.17 4.17 
85.45 64.55 15.61 43.64 5.30 
37. 17 62.53 12.42 44.68 5.43 
1ft. 66 54.31 13.91 36.96 3.47 
40.37 59.63 11.83 44.73 3.07 
55.90 44.10 19.41 17.30 * 7.39 
17.81 52.19 22.80 22. 68 6.71 
60.19 49.51 25.15 19.36 6 
io.33 59.67 14.20 38.86 6.61 
43.88 56.12 14.58 34.97 6.57 
41.60 5H. 50 16.51 83.75 8.24 
30.44 69.56 14.92 48.96 5.68 

MATKKIAl-H AH HO Lit, INCLUDING BOTH KDIBLK 1‘OHTION AND REFUSE. 

[ Per cent.] 

Edible portion. 

Lutioru- 
lory No. 

Ref line. 
Edible 

portion. 

Nutrients. 

Water. 
Protein. Fat. 

Mineral 
mutters. 

—r-—-■ 

HALTED ANl» SMOKED. 

Ham .. . .....t-rt. 11.4 88.6 36.77 11.77 34.63 
87. io 
37.66 
24.52 
33. 82 
32.64 
34.19 
38.69 
33.19 
39. 94 
16.92 
22.05 

2.43 

Do . •2071 10.7 89. 3 34. 14 13.33 A. U7 

Ham (Stafford). 
Ham. 

2077 
2126 

12.8 
19 

87.2 
81 

31.65 
33.02 

13.10 
17.46 
14.45 
13.52 
12.16 

4. < J 
6 

I)o. 2139 10 90 37.67 4. \K> 

Do. 2144 12.2 87.8 37.98 i). UO 
A 1'1 

Ham (Italian ) . 2155 22.1 77.9 27. 02 *1. 1 •» 
4 71 

Ham i Premium) . 2174 13.4 86.6 32.45 10.75 'I. (1 

Ham (Supreme). 2202 10.2 89.8 41 12.50 
10.57 

•5. 1 1 

Ham. 2208 10.7 89.3 36.05 

Raw pn^Nscd liam. •2068 2.2 97.8 54.67 18.99 
22.16 

i. 

2067 
2133 
2168 

2.8 97.2 46.47 (i. IL 

New England cooked ham .... 
Boneless ham. 

1.5 
6.6 

98.6 
94.4 

49.73 
38.08 

24.77 
13.40 
11.75 
13.64 
12.81 

19.07 
36.68 
28. 19 
27.87 
42.06 

1.9.i 
6.24 
5.2*. 
6.81 
4.8J- 

Shoulder. 2072 19.4 80.6 35.37 

Shoulder (California Ham i... 
Shoulder (New York). 

2076 
2074 

17.4 
14.1 

82.6 
85.9 

34.28 
26.15 

1 —-—— --— i- 
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Tahck A.—(hmfHMtition of final imilrriaU nAlrrlnl al the I YnrhV* Fair—Continued. 

COMPOSITION OF PKK8KKVKD PoKK. 

KDIIILK PORTION. 

[IVr cent.] 

Water. 

Nutrient*. 

lory No. Total. Protein. Fat. Mineral 
matters. 

Salt |-,rk. fjtt 12.14 H7.sc> 0,94 82.78 4.14 
6.12 |*urk (lean elltl*). 214* 22.10 77.81 (12.31 

Do. 2600 18.61 si Ilf. fl. 00 (19.28 ft. 4ft 
Do. 222* 1 H. 10 VI. 60 .60 88.41 2.68 

Short rut, im-MN. .... 2fto2 20. :<ti 79. 04 6. (10 00.99 o. aft 
Frankliu abort cut, elixir. JftOI 14.21 81.70 0.6ft 09. 80 ft. 34 
Clear back. 2161 11. 10 88. 81 1.49 83.37 3.95 

1»HY HALTED. 

Clear belly. 2118 1M.07 81.93 0.70 71.48 3.66 
Kill. 2149 17.22 82.78 0.00 72.87 3. ‘25 
Polbihetl l4rkn. . 2066 I7.r»| 82. Ill M. 62 71.62 2.22 
Dry tall clear lark. 2150 10. 'ft 83.00 5. 69 73.81 3.53 

HALTED AND 8M»KKD. 

Bar* Mi. aooM 20. 38 7V. 62 9. 82 66.78 8.52 
Do. 2096 14.18 85.82 10. 13 70.11 ft. 58 

|>o. 2140 17. :t5 82.65 8. 0(1 71.’20 2.49 
Do. 2111 23.7:t 76.27 is. as 60. '22 ‘1.71 

Baroll (Supreme).. 2204 20. 85 73.15 11.60 57.4ft 4.20 
|Jo ... 2306 20.68 73. 42 ii n 57.07 1.34 

Bacon (Brcakfoul). 2126 10.20 80.74 18.20 71.62 1.93 
liat on (Premium, llulli'IcM). 2172 32.72 07.28 1(1.44 4ft. 16 ft. 69 

MATKMUM \n Mil.l), INCLUDINO BoTII KDIMI.K PORTION AND IlKKCHK. 

I IVr rent.] 

Kiliblc portiou. 

Inborn 
tory No. kellUR 

1 illblc 
portion. 

Nutrients. 

Water. 
Proteiu. Fat. 

Mineral 
matters. 

Salt pork. (at . . 2.5 97.2 11.81 U.9I 80.46 4.02 

Pork (Uni) end*). 2146 14 m 19.09 8.4X1 68.69 ft. 26 
4.75 
2.51 
6.50 
4.86 
3.81 

1>». 2ftuu 12.8 Hi.-2 16.26 5.81 60.39 
1>U. . 2228 4.4 96.6 8.03 .51 84.52 

Short cut, num. 25U2 0.1 ‘JO. 9 lH.ftl 6 CO. 89 
Fran kiln nhort cut. clear. 2601 0 •Jl 10.67 6.05 63. 62 
Clear hack. 2161 3.4 96.6 10.81 1. 14 80.64 

1>RY HALTED. 

Clear belly. 2148 7.1 92.9 16.79 6.31 66.40 3.40 
2.05 
2.02 
3.20 

Bib. 2119 9.3 90.7 16.62 6.04 (16.1)9 
I’oliNbcil taickN. 2000 9.2 90.8 15.92 7.82 Ik.. 01 
Dry ault clear liack. 2160 7 93 16.78 5.29 68.64 

halted and hmokkd. 

Bacon . 2000 4.5 95.6 19.40 8.90 63.78 3.36 
5.16 
2.26 
2.46 
3.86 
4.04 
4.29 
5.15 

Do. 2075 7.6 92.6 13.12 9.37 64.85 
Do. 2110 9 91 1ft. 79 8.10 01.79 
Do. 2141 y.ft 90. ft 21.48 12.06 61.50 

Bacon (Supreme).. 22W 
2206 

8.2 
0.9 

91.8 
93.1 

24.65 in. 1 i 52.74 
Do. 24.76 10.62 53.69 

Bacon (Breakfast). 2126 13 87 8.93 11.60 (12.22 
Bacon (Premium, Bouclt-sa) .. 2172 9.6 90.4 29.67 14.86 40.82 
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Tablk A. ('mnposition of food underlain collected at the World's Fair—Continued. 

COMPOSITION OP CANNED CORN BEEF. 

La bora- Water. 
Nutrients. 

tory No. Total. Protein. Fat. Ash. 

Corned beef: 
< ’h ti m-fl .... 52.74 17.26 26.70 17.17 

• 

3.39 
Do. 2069 43.24 56.76 19.68 31.08 6.10 
Do. 2000 45.12 51.88 84.24 13.36 7.29 

Rnrnnmh*. 2085 51.78 48.22 26.27 19.91 2.01 
flitt._. 2108 54.00 45.91 26.39 15.76 3.77 

Helmet . 
2110 
2160 

66.52 
49.74 

43.48 
50.26 

27.60 
25.22 

12.04 
20.99 

3.84 
4.05 

Penrntn<j> s of nutrients (nutritive inf/rrdicnls), water, and refute, and estimated potential 
enertjtf [fuel value) in specimens of food materials. 

Edible portion. 

Fond materials. 

Refuse 
(bones, 
skin, 
shell, 
etc.). 

Water. 

Nutrients. Poten¬ 
tial 

energy 
in 1 

pound. 
Total. Pro¬ 

tein. 
Fat. 

Carbo- 
hy¬ 

drates. 

Miner¬ 
al mat¬ 

ters. 

animal Hums, »* Huu iiahkm. 

lirrj. 

Nook.. 20 49.6 30.4 15.6 14 0.8 880 
Shoulder.... 12.6 65.8 81.6 17 13.7 .9 895 
('htiek rib. 14.6 49.5 35.9 15 20.1 .8 1, 125 
Rib. ... 21 38.2 40.8 12.2 27.9 • • • a a a .7 1,405 
Sirloin . 19.5 48.3 32. 2 16 16.4 .8 970 
Round steak. 7.8 00.9 31.3 18 12.3 1 855 
Side, without kidney fat. 19.2 11.3 36.5 13.9 21.8 • ••«•« • .8 1,180 
Hump, earned .... .. . 5 70.8 24.2 16.7 5. 1 2.4 525 
Flank, oorned. 12.1 43. 7 41.2 12.4 29.2 2.6 1.460 
Side (Colorado): 

\eek 29 2 41 3 26. 5 13 12.8 .7 780 
i#; <i f»5 H 27 3 16.1 10.4 .8 740 

Foroshank. . 36. 6 43.6 19.8 12.8 6.4 *»•••••• .6 510 
Kib 21.7 47.8 30. 5 13.9 15.9 .7 930 
Piute. 14.8 49.1 36.1 14.1 21.3 .7 1,160 
Total forannartiT 20.6 50.5 28.9 14.6 13.6 .7 845 
Loin . 1.7 53.7 29.2 14.6 13.8 .8 855 
Flank ... 1.2 61.4 37.4 18 18.5 .9 1,115 
Uutnp. 27.1 40. 9 32 12 19. 4 .6 1,010 
Pound . 10 62.2 27.8 18 8.9 .. .9 710 
Hind shank 54,5 31 14.5 9.3 4.8 .4 375 
Hind quarter without tallow ... 17 61.7 28.3 15.6 11.9 .8 790 
Wbole side. 18.7 51.9 29.4 15 13.7 .7 
Whole ktdp witlumt fxlliiiv 18.9 62.5 28.6 15.1 12.8 .7 820 

Veal. 

Shoulder. 17.9 .50.7 25.4 16.6 7.9 .9 640 

Multan. 

Shoulder.. . 16.3 49 34.7 15.1 18.8 .8 1,075 
18.1 50.6 31.3 15 15.6 .7 935 

Loin. 15.8 41.5 42.7 12.6 29.6 .6 1,480 
Side witlumt kultu.v Tut 17.3 41.2 38.5 14 23.7 .8 1,260 

Pork. 

Shoulder roast fresh 14.6 43 42.4 13.6 28 .8 1,435 
Hutu, salted, smoked. II. 1 36.8 51.8 14.8 34.6 2.4 1,785 
Salt pork, fat fold analyses). 2.8 11.8 85.4 .9 SO. 5 4 415 
Pork (lean ends) . 14 19. 1 66.9 8 53.6 5.3 2,410 
Do. 12.8 16.3 70.9 5.8 60.4 4.7 2, 6.55 
Do. 4.4 8 87.6 . 6 84.5 • a • a a • • • 2.5 8,575 

Short rut mess 9. 1 18.5 72.4 6 60.9 5.5 2, (ISO 
Franklin short cut clear 9 16.6 74. 4 6.1 63.5 4.8 2,795 
Clear back .... 3.4 10.8 85.8 1.4 SO. 6 3.8 8,425 
Dry wilted. 

Clear belly. 7.1 16.8 76.1 6. 3 66.4 aaaaaaaa 3.4 2,920 
Rib.. 9.3 15.6 75.1 6 66.1 3 2,900 
Polished baeks 9 2 15.9 74. 9 7.9 65 2 • 2,890 
Dry salt clear back. 7 15.8 77.2 5.3 68.6 3.3 2,995 
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Pert'fiitaya of nutrient* (nutritive ingredients), miter, and rtfuxe, and rxiimaled jxttniiial 
energy (fuel mine) in fjtcvimm* of food materials—Continued. 

Kdlhle jMirtloii. 

Food materials. 

Refuse 
tinmen, 

nkltt, 
nhell, 
etc.). 

Water, 

Nutrients. 

Total. ITo- 
tel n. Fnl. 

(’urbo- 
. hy¬ 

drates. 

Miner¬ 
al mat¬ 

ters. 

animal moim, ah rmcHASSit-Hoon- 
Unucrt. 

ftrt Con tinned . 

Halted and smoked: 
4.6 10.4 76. 1 8.0 63. 8 ;; i .. 

i».,. 7.6 13.1 70. 1 0. 1 id h 5.2 
(Ml .... If 16.8 75.2 8.2 64.8 2.2 
Do. .. y.5 21.6 60 12.1 M.5 2.4 

HiiroVi (Huurvnu'S ... 8.2 24.6 67.2 10,8 52.7 3.9 
|H» .... . r,. <j 24.8 68. 3 10.6 53.7 4 

Unroll (Itrenkfusl). 13 8.0 78.1 11.6 62.2 4.3 
Ilitctitt I l*rvtuiiim lid .... u A 29.6 oo.k 11.0 40.8 5.1 
Hum . II. 1 30.8 61.8 11.8 34.6 2.4 
(M>.. 10.7 31.4 64.0 13.3 37.5 4.1 

limn (Sin(Toni).. 12. K 31.6 65.6 13.1 37.7 4.8 
Halil. 10 83 48 17.5 24.5 • 

Do. 10 37.7 62.3 14.4 33.8 4.1 
In.. 12.2 ;t* 49 8 13.6 32.6 3.7 

Mum (Italian).. 22.1 27.6 ,0.3 12.1 84 4.1 
limn i(Ternium) 13.4 32.4 61.2 10. M 38.7 4.7 
limn (8M|>rt'itu*). 10.2 41 |8.8 12.5 33.2 3.1 
limn ... io. 7 36. 1 63.1 10.6 89.0 2.7 
Raw nrenned hum 2.2 

2. s 
64.4 Lt 1 10 16.9 7.2 

hllluiiHill hum rook in! . 46.6 60.7 22.2 22 6.5 
Now Kit Ilf lit llll CIMiklil llltllft 1 5 40.7 48.8 24.8 10.1 4.9 
Hnni'lim ham. 6.6 as. l 56. 3 1.1.4 36.7 6.2 
Shoulder. 10.4 36. 1 46.2 11.7 28.2 6.3 
shoiihl.'r (i'n11f,ifnIm Hum 1 17 1 34.3 48.8 18.6 27.9 6.8 
Shoulder (Ni-w York) , 14.1 

88.2 
26.1 69. H 12.8 42.1 4.9 

Chicken. 41.6 17.2 16.1 1.2 .9 
Turkev. 32.4 

13 7 
44.7 22.0 16.1 6.0 .9 

Kjfif*. fn shell. . 63.1 23.2 12.1 10.2 .9 

Fi*h. etc. 

Fit Minder w hole. CA. H 27.2 6 6.2 .3 .5 
HlueO'di Onwol 48.6 43 II. 1 9.8 .6 .7 
Codfish, dressed. 20.0 68,5 II.6 10 6 .2 .8 
shin 1, whole. 60.) 36.2 14.7 0.2 4.8 .7 
Mackerel, whole.... It M 40.4 16 10 4.3 .7 
Ilalihllt, dressed_ 17.7 

86.3 
61 0 20.4 15.1 4.4 .9 

•Salmon, whole. 40.6 24.1 14.3 6.8 1 
Salt codfish. 42 1 40.6 17.6 16 .4 1.2 

Smoked herrliiK ... 60 9 10 2 29.9 20.2 6.8 .9 
Salt tunekerel.. 40.4 28.1 

60 3 
31.5 it.7 15.1 1.7 

< ntilled xalmoti. 4 0 15.8 19.3 15.3 1.2 
Lolmtem. to. 1 31 6.0 6.5 .7 u.*i .6 
Oysters. 82.3 15.4 2. S 1.1 .2 .6 .4 

ANIMAL Fooim, KOIttLS SOHTloN, 

/fir/. 
Seek. 62 38 19.5 17.5 1 
Shoulder. • 63. 9 :I6. l 19.5 15.6 1 
Chuck rib. 68 42 17.6 23.5 .9 
Rib. 48 1 61.9 15.4 .35.6 
Sirloin. 60 40 18.5 20.6 1 
Round . 68.2 31.8 20.5 10.1 1.2 

Side, without kidney fat. 64.8 45.2 17.2 
M 8! 

tf.l 
•Ml it 

»••••••• • 9 
*> 

Flunk, corned. 
uK. 1 
49.8 fii). 2 

1 d, O 
14.2 33 3 

Neck. 62.6 37.4 is. 4 18. 1 .9 

Chuck . 67 2 32.8 19. 4 12.5 .9 

Fore shank. 68.7 31.3 20.2 10.2 .9 
Rib. 6i. i 38. o 

42.4 
17.7 20.3 • • • • • • • • .9 

IMntr. 67 6 16.5 25 • y 

Total forequarter. 63. 6 
64 7 

36. 4 18. 1 17.1 .9 

lAdn... 35,3 17.7 16.6 1 
Hunk. «;•> 2 37 8 18.2 18.7 .9 
Rump. 56 1 43 9 16.5 26,6 «*H 
Routid. 6*1 1 30 9 20 V. 9 i 
Hind shank. t M 32 20 4 10.6 i 

Hind quarter without tallow . . 66 34 18.8 14.3 .»••••** .9 

Tallow.,*... 9 7 00 8 3.8 
18 4 

86.3 .2 
\t hole t*ide. 63 0 36 1 16.8 .9 

W bole Hide without Uillow. ■ •••••« • 64. H 36.2 18.6 16.7 .9 

Potvii- 
liul 

OIUTRV 

In? 
pound. 

2.8G0 
2,910 
2,890 
2,525 
2,420 
2.465 
2,840 
2,000 
1,735 
1,880 
1,885 
l,:w> 
1,896 
1,625 
1,665 
1.835 
1,686 
1,880 
1,065 
1,310 
1,265 
1,800 
1,406 
1.430 
2,015 

m 
550 
655 

110 
210 
205 
375 
865 
465 
636 
315 
745 
810 

1,005 
135 
40 

1,100 
1,020 
1,820 
1,790 
1,210 

805 
1.465 
1.370 
1,655 
1,106 

890 
805 

1,186 
1.360 
1,066 
1,030 
1,130 
1,430 

7W 
825 
055 

3,716 
1,050 
1,010 
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Percentage* <f nutrient* (nutritive ingredient*), water, and refuse, amt estimated potential 
'energy (fuel value) iu specimens of food materials—Continued. 

Refuse 
bones, 
skin, 
shell, 
etc.). 

Food materials. 
Water. 

Total. 

ANIMAI. roODS, KD1IU.K PORTION— 
continued. 

Veal. 
68.8 31.2 

Mutton. 
58.6 41.1 
61.8 38.2 
49.3 50.7 

Culo if Ilf lilt kiilVlt’V fill. 53.5 46.5 

Pork. 

CKAiildnr riuKt .. 50.3 49.7 DIIWWOIVI • .... 
12.1 87.9 

iVirlr 1 U»»m i*iiiIk^.-_-... 22.2 77.8 
Do. 18.6 81.4 
Ho .. 8.4 91.6 

flhnH 4*i11 m«*vs.- . . . -. 20. 1 79.6 
Vrunlflin uhnrf 4‘li‘lir.. 18.2 81.8 

11.2 88.8 
Dry salted: 

C.U'fir lki»llv.. . . 18.1 81.9 
Rjb. 17.2 82.8 
Pitlt«h<*d lawks. 17.6 82. 4 
Drv NfLlt rlcjtr linrk. 17 83 

Salted and wnoked: 
}liirnii ... 20.4 79.6 

Do . 14.2 85.8 
Of, 17.1 82.6 
Do . 23.8 76.2 

Kmpoii fSnnrpnip)... 26.8 73.2 
I>n , . 26.6 73. 1 

Rnrnn (Rri *a k fast 1. 10.3 89. 7 
Karon (Premium boneless)_ 82.7 (ft. 3 
Ham salted, smoked. 41.5 58.6 
Ham. 38.6 61.4 
Ham (Stafford). 36.. 3 63.7 
Ham. 40.8 59.2 
Do. 41.9 58.1 
Do 43,3 56.7 

Ham (Italian). 35.5 61.5 
Hum (l’remiiiin). 37.5 62.5 
Ham (Supreme). 45.6 54.4 
Ham ....!.. 40. 4 59.6 
Raw pressed ham. 65.9 11.1 
Luncheon ham, cooked. 47.8 62.2 
New England rooked ham 60. 5 19.5 
HonelesN hatn 40.3 69.7 
Shoulder. . . 43.9 66.1 
Shoulder (California Ham)-.. 41.5 58.5 
Shoulder (New York). :«>. 1 69.6 
Sausage- 

Pork . 41.2 58.8 
Bologna. 62.4 37.6 

Chicken ...~.. 72.2 27.8 
Turkey . 66.2 33.8 
Eggs. 73.8 26.2 
Milk.’ 87 13 
Butter.. .. 10.5 89 
Oleomargarine. 11 89.5 
Cheese: 

Full-cream_ 30.2 69.8 
Skim milk. . 11.3 58.7 

Fish. 
Flounder. 84.2 15.8 
Haddock. 81.7 18.3 
Codfish. 82. 6 17.4 
Shad. 70.6 29.4 
Mackerel. 73.4 26.6 
Halibut. 75.4 24.6 
Salmon... 63.6 36. 1 
Salt cod. 53.6 
Herring, salt. 34. 6 
Mackerel, salt. 43.4 
Ovstere. 87 I 12.9 

Edible portion. 

Nutrients. 

Pro¬ 
tein. Fat. 

‘JO. 2 0.8 

Carbo- 
hy¬ 

drates. 

Miner¬ 
al mat¬ 

ters. 

1.2 

Poten¬ 
tial 

energy 
1 in 1 
pound. 

700 

18. 1 
IS. 3 
16 
16.9 

16 
.0 

9. I 
6.7 

.6 
6.0 
6.7 
1.6 

6.8 
6.7 
8.6 
5.7 

9.3 
10.1 
8.9 

13.3 
11.6 
11.4 
13.3 
16.4 
16.7 
14.9 
15 
21.6 
16 
16.4 
15.6 
12.4 
13.9' 
11.8 
19.4 
22. H 
25.1 
14.2 
14.6 
16.5 
1 1.9 

13.8 
18.8 
24.4 
23.9 
14.9 
3.6 
1 i 

.6 

28.3 
38. I 

13.8 
16.8 
15.8 
18.6 
18.2 
18.3 
21.6 
21.4 
36.4 
17.3 I 
6 I 

•>•> i .9 
19 .9 
35 .7 
28.7 .9 

32.8 .9 
82.8 4.2 
62.3 • ••••••a 6.1 
69.3 • ••••••• 5.4 
88.4 2.6 
07 6 
69.8 5.3 
83.4 3.9 

71.5 3.6 
72,9 3.2 
71.6 2.2 
73. S 3.5 

66. 8 3.5 
70.1 5.6 
71.2 2.6 
60.2 2.7 
57.5 4.2 
67.7 4.3 
71.5 4.9 
46.2 5.7 
39.1 2.7 
41.9 4.6 
43.2 5.6 
30.8 7.4 
37.6 • 4.5 
37.2 4.1 
IS. 6 5.3 
14.7 6.4 
37 3.5 
117 8.1 
17.:; 7.4 1 
22.7 6.7 ) 
19. 4 5 
38.9 6.6 

. 6.6 1 
33.8 8.2 
49 6.7 

42.8 2.2 
16. 8 3 
2 1.4 
8.7 1 2 

10.5 8 
4 4.7 .7 

85 .5 3 
85 .4 3 

35.5 1.8 4.2 
6.8 8.9 4.6 

.7 1.3 
3 • • • • •••• 1.2 

. 4 1.2 
9 5 1.3 
7.1 1.3 
5.2 1.1 

13.4 1.4 
.3 1.6 

15.8 1.5 
26.4 2.6 

1.2 3.7 2 

1,280 
1,140 
1,756 
1,525 

1,6,80 
3,510 
2.805 
3,050 
3,840 
2.960 
3,070 
3,550 

3,145 
3.200 
3,180 
3,220 

2,090 
3,145 
3,170 
2,785 
2,610 
2,645 
3,265 
2,210 
1.960 
2,045 
2,100 
1,680 
1,885 
1,855 
2,130 
2,115 
1,820 
2,105 
1,090 
1,380 
1,286 
1,905 
1,750 
1.736 
2,845 

2,005 
1,015 

640 
810 
721 
325 

3,615 
8,806 

2,070 
1,166 

285 
325 
310 
745 
640 
660 
965 
410 

1,345 
1,860 

230 
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iVrcnxlmje* of nutrimt* (nutritin xnyrfriieixln), miter, mxd riftu*, and rrtimntrd jxtlential 
energy (fuel rrt/iir) «»» ejKfimrn* of finxi material*—Continued. 

Pond material" 

ANIJMI. root*. Kl>l III.r. MUITIIO*— 
nmilnne«t. 

Veyrlahir ft unit. 

Wheat flour.. 
limharn flour (wheat). 
Rfe floor. 
Huck wheat flour. 
l hittmul.. , 
Omi mini. 
ItllH?. 
COM. 
Baum.. 
I'oIntiN . 
hwwl (ntaUND.... 
TumlM. 
l «rn>t*. 
Onions. 
Htrinjf Iran*. 
(liven . ... 
(ini'll rom.. 
ToOMfMB, 
I'nMwili' .. 
Apple* 
HuKar.irmnulMti'il. , 
MoIimmu .. . 
" hit. imid i nin hi | 
IWMton crackers..... 

IlcfUM' 
(ImllCS, 

akin, 
alirll, 
etc.), 

Killlili* portion. 

Wtlcr. 

12.5 
13. I 
13. I 
14. fi 
7.5 

15 
12.4 
12.3 
12. ft 
78.0 
71.1 
W, 1 
88. (, 
K7.fi 
K7.2 
7* I 
hi.a 
w 
91.9 
KM. 2 

24.fi 
32,8 
8.3 

Nutrient* I'i tlon- 
tial 

energy 
in 1 

pound. 
Total. 

Pro¬ 
tein. Knt. 

Ciirl»o- 
hy¬ 

drates. 

Miner* 
nl mut¬ 

ters. 

N7.5 11 1.1 74.9 0.5 1,644 
8fi.9 11.7 1.7 71.7 1.8 1,825 
hfi.9 fi.7 .K 78.7 .7 1.625 
85 4 0.0 1.4 76.1 1 1,605 
1X2. 4 15.1 7.1 68.2 2 1,850 
85 0.2 3.8 70.6 1.4 1,615 
H7.fi 7.4 .4 79.4 .4 1,030 
H7.7 20.7 1.7 56. 4 2.9 1,565 
87.4 23.1 •8 m 50.2 3.1 1,615 
21.1 2.1 .1 17.9 1 875 
28,0 1.5 .4 26 1 530 
10.fi 1.2 .2 8.2 1 185 
11.4 1.1 .4 8.9 1 200 
12.4 1.4 • .3 HU .6 226 
ML H 2.2 .4 9.4 .8 235 
21.8 4.4 .fi lfi .9 m 
18.7 2.H 1.1 13.2 .6 345 
4 .8 .1 2.5 .3 80 
8. 1 2.1 .3 5.5 8 1.1 155 

lfi 8 .2 .4 15.9 .3 315 
OH 97. H .2 1,820 

75.4 73.1 2.3 1,300 
117.7 8.8 1.7 60.8 .9 1,280 
•1.7 10.7 •.» 88.7 2.4 1,895 

NUTU1T1VK VALUKH OK DIKFKRKNT FOOD MATKRIALH. 

The nutritive value of f<k><I depends mainly upon the amounts and 

proportions of actually nutritive materials which they contain. Of 

course the digestibility and the ways in which they “a^ree and disa¬ 

gree with different people are important factors of the nutritive value. 

What we now have to consider is the chemical composition of food 

materials, the amounts of nutrients and energy which they contain. 

Chemical com/tosif inn of font! matmaU<.—Tables A and H in the 

appendix show tin* composition of specimens of food materials in 

common use. From those are taken the figures in Fable 1 herewith. 

These show the proportions of the nutritive ingredients, protein, 

tuts, and carbohydrates, and their |>otcntiul energy. A proper diet 

will contain sufficient protein to build up the tissues of the body and 

repair their wastes and sufficient energy to supply heat to keep the 

body warm and muscular power for its work. Since the protein and 

the energy are the chief factors of the nutritive, value, the quantities 

are expressed in table. 

I he figures in these tables of composition and energy of food mate¬ 

rials are based upon chemical analyses. For the larger number of 

materials American figures are used, but in a few cases where analyses 

of our food products are lacking European analyses are employed. 

I he amounts of energy are calculated by assuming a certain number 

of calories for one one-hundredth of a pound of each of the nutrients. 
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[Amount* «»f nutrients and caloric* of energy in 1 pound.] 
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Food materials. 

ANIMAL FOODS. 

Beef: 
Neek. 
Chuck rib. 
Rib. 
Shoulder. 
Sirloin. 
Hump. 
Round. 
Cooked, corned, and canned... 
liVfef. 

Mutton: 
Shoulder. 
Leg. 
Loin. 

Fork: 
Loin. 
Smoked ham. 
Fat, salt pork. 
Sausage. 

Chicken..*.. 
Turkey. 
Shad, whole. 
Mackerel. 
Hluetish, dressed. 
Haddock, dressed. 
Cod, dressed. 
Halibut steak. 
Dry wilt cod. 
Salt mackerel. 
Canned salmon.. 
Oyster*‘‘aollda”. 
Lobetcr, whole. 
Kggs... 
Milk. 
Butter. 
Cheese, full cream.. 

VBGKTA BI.K POOIW. 

Potatoes. 
Sweet potatoes. 
Turnips.. 
Granulated sugar. 
Med beans. 
Com meal (maize). 
Oatmeal. 
Wheat flour. 
Wheat broad... 
Rice. 

Nutrients, Potential 
Nutritive 

ratio. Protein. Fats. Carbo¬ 
hydrates. 

energy— 
fuel 

value. 

Pounds. Pounds. Pounds. Calories. P. 
0.156 0. l io 880 2 
.150 .201 1,125 3 
. 122 .279 1,405 5.1 
.170 .137 895 1.8 
.150 . 164 970 2.6 
.137 .311 1,570 6.1 
.ISO .123 855 1.5 
. 207 .171 1,215 1.6 
.201 . 054 0.035 666 .8 

. 151 .IKS 1,075 2.9 

.150 . 156 935 2.3 

.126 .295 1,480 5.3 

.111 . 253 1,330 4 

.148 

. 000 
.846 
. K28 

1,735 
3,510 
2,040 

5.8 

. 122 .424 .013 7.9 

.151 .012 330 .3 

.161 . 050 550 .9 

.092 . 048 375 1.2 

. 1(M) . 043 870 1 

. oos . 006 205 .1 

. 082 . 002 160 .1 
. 106 . 002 205 .05 
. 15! .0-14 465 .7 
.160 .004 316 .05 
.147 .151 910 2.4 
. 209 .159 975 1.7 
.003 .016 .040 260 1.2 
.054 . 007 ISO .3 
.149 . 105 720 1.6 
. 086 .040 .047 825 3.8 
.010 . 850 .005 3,615 
.283 . 355 .018 2,070 2.9 

.019 .001 .161 325 8.6 

.013 .003 .234 475 18.5 

.011 . 002 .074 
.978 

165 
1,820 

7.1 

.231 .020 .692 L615 2.8 

.092 .088 .706 1,645 8.6 

.147 .071 . 684 1,845 5.7 

.110 .011 .749 1,645 7.2 

.088 .017 .563 1,280 6.8 

.071 .001 .794 1,630 10.9 

The last column in the table gives the nutritive ratio, which is the 

proportion of the protein to the sum of all the nutritive ingredients.* 

Materials with large proportions of fats or carbohydrates and little 

protein, like fat meats or potatoes, have a large, or, as it is often called, 

a “wide" nutritive ratio. Those with a large proportion of protein 

as compared with the carbohydrates and fats, like lean meat, codfish, 

and beans, have a small or narrow" nutritive ratio. In other words, 

the materials rich in tissue-forming substances have a narrow and 

those with a large preponderance of fuel materials have a wide nutri¬ 

tive ratio. This is an important matter in the adjusting of food to the 

•The fuel value of the fat is 2| that of the protein ami carbohydrates. Tn calculat¬ 

ing the nutritive ratio the quantity of fats is multiplied by 2b This product is added 

to the weight of the carbohydrates. The sum divided by the weight of the protein 

gives the nutritive ratio. 
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demands of th«* body. A welldmlaneed diet in one which hasthe right 

proportions «»f protein to the futn and earliohydrates. A relative 

excess of the tissue formers makes the ratio necessarily narrow, while 

an excess of the fuel ingredients makes an overwide ratio in the diet. 

Hither of these errors is disadvantageous. Our food materials and 

our diet are apt to have too wide a nutritive ratio. In other words, 

we consume on tin* whole relatively too little protein and too much of 

carbohydrates and fats. 

In considering the figures of Table 1 it must be remembered that 

many of our food materials, us they are bought in tin* market, include, 

along with the edible portions, more or less of what is called refuse, 

like the hone of meat, the shells of eggs, and skin of potatoes. Mate¬ 

rials like milk, tlour, and bread have no refuse. The figures in the 

table refer to the materials as we ordinarily find them, and allow for 

the refuse. The proportions of refuse maybe seen in Table A of 

the ap|KMidix. 

Another important consideration is tin* amount of water in the edi¬ 

ble portion of tin* food, as may be also seen in Table A. In general, 

animal foods contain tin* most water and vegetable foods the most 

nutrients, though potatoes and turnips an* exceptions, the former 

being three fourths and the latter nine-tenths water. Butter, on the 

other hand, though one of the animal foods. Inis, on the average, 

about 1> per cent of water. The milk from which it is made is not 

far from seven-eighths water. Meats have less water in proportion as 

they have less fats, and vice versa. The fatter the meat the less the 

amount of water in it. 'Thus, very lean licef (the muscle of a lean 

animal from which the fat has been trimmed olF) may have 78 per 

cent of water and only 22 per cent of nutrients. The rather fat sir¬ 

loin may have two-fifths and very fat pork one-tenth or less of water. 

The tiesh of tisli is, in general, more watery than ordinary meats, that 

of salmon being live-eighths water, codfish over four-fifths, and 

flounder over six-sevenths. Flour and meal have but little water and 

sugar; when well dried, almost none. 
In examining the proportions of individual nutrients, protein, fats, 

and carbohydrates, the most striking fact is the difference between 

the meats and fish on the one hand, and the vegetable foods on t e 

other. 'The vegetable foods are rich in carbohydrates, like starch am 

sugar, while the meats have not enough to he worth mentioning. n 

the other hand, the meats abound in protein and fats, of which t c 
vegetable foods usually have but little. Beans and oatmeal, howe\cr, 

are rich in protein, while fat pork has very little. In the first glance 

at a table like* this people sometimes obtain a wrong impression. °* 

instance, rice eontai ns about seven-eighths and potatoes only one-fourt 

nutritive materials. The first inference is that rice is moie tun 

three times as nutritious as potatoes. In one sense this is tine; t u 



world’s COLUMBIAN EXPOSITION, 18!>3. 5211 

is to sav, a pound of rice contains more than three times as much 

nutrients as a pound of potatoes. Hut if we take enough of potatoes 

to furnish as much nutritive material as the pound of rice, the com¬ 

position and nut ritive value of the two will ho just about the same. 

In cooking the rice we mix water with it, and may thus make a mate¬ 

rial not very different in composition from potatoes. By drying 

the potatoes they could la* made very similar in composition and 

food value to rice. Taken as we find them, a pound of rice and 3i 

pounds of potatoes would contain nearly equal weights of each class 

of nutrients and would have about the same nutritive value. The fats 

have, weight for weight, about two and one-fourth times the potential 

energy of either the protein or the carbohydrates. Water has no 

potential energy. Hence, the food materials which have the most 

fat and the least water have the. highest fuel value. Butter and fat 

pork consist almost exclusively of fat. They lead the other food mate¬ 

rials in fuel value. Lard, suet, and olive oil have even less water, and 

hence exceed the butter in this respect. Oleomargarine (see Table A) 

has just about the same composition, potential energy, and food value 

as butter. The different kinds of meat differ even more in propor¬ 

tions of fat than one would suppose from their appearance. The fig¬ 

ures given in these tables represent the averages of analyses of 

American meats thus far made. Comparatively few samples have 

been analyzed, however, and probably future investigations will 

change these figures more or less. Indeed, meats are so variable in 

composition that it is very difficult to say just what are the average 

figures. Generally speaking, the veal makes the leanest and pork the 

fattest of ordinary meats. Mutton is apt to be a little fatter than 

beef. Of the different cuts of beef the loin, ruiup, and shoulder are 

among the leanest, while the ribs and flank the fattest. Mutton and 

lamb furnish about the same amount of protein and potential energy 

as the fatter cuts of beef. The loin is the fatter part ot heel and 

mutton. This is especially the case with mutton, because the leaf fat 

is usually included with the loin as it is sold in the markets, while in 

the case of beef the tallow and suet, and in the case ol swine the leal 

lard, are cut out and used for the fat they contain. 

Pork is so much fatter than the tlesh ot beef and mutton that even 

the strictly ii lean cuts.'1 as the lean after the removal of the leaf is 

called, contain relatively as much fat as the fattest cuts of other meats. 

The case is similar with smoked ham, though the large proportion ol 

fat is due in part to the loss of water in preparation. Among the pre¬ 

pared meats, canned corned beef, which is ordinarily cooked before 

canning, is worthy of especial notice. It has a large amount ot both 

protein and fats. Like most other kinds of canned meats, the corned 

beef is free from hone. It furnishes more protein, pound tor pound, 

than most kinds of fresh beef, and stands very high in tuel value. 

-34 cot. EXPO 02 
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Chicken and turkey lmvo less fat than the fatter meats. In spite of 

their large amount of refuse, bone, et4*., they furnish quite largo 

quantities of protein. 
Fish have, in general, ho much refuse and the flesh contains so much 

water that the proportions of nutrients arc smaller than in ordinary 

meats. The white-fleshed fish, as eod and haddock, have very little fat. 

Fish with darker meats, such as shad and mackerel, are rich in fats. 

Salmon has considerable fat and approaches beef in composition. The 

difference in composition between dry, solid rod and ficsh cod is due 

chiefly to the loss of water in the drying and salting. Many persons 

are surprised to learn that oysters have about the same proportions of 

nutrients as milk. Indeed, there is very little difference in the nutri¬ 

tive values of the two when estimated by the quantities of nutrients 

and energy. Milk is, however, more nearly a “perfect or “ normal” 

food, if it is right to call any single food perfect or normal. Oysters 

are so richly prized because of their flavor. Cheese made of whole 

milk contains nearly all of the nutrients of the milk except the milk 

sugar and hence comes very nearly being a concent rated form of milk. 

Cheese made of skim milk has less fat and hence relatively more 

protein. ,, f 
Among the vegetable foods the chief differences to notice are the 

proportions of water and of protein. The quantities of water range 

from DO per cent or more in beets and turnips to as low a.> 10 pci tent 

in some kinds of flour. In general, dry seeds, like wheat, corn, and 

beans, and the different kinds of flour and meal prepared from them, 

contain not far from one-eighth water and seven-eighths nutiien 

Beans and pea* contain the largest proportions of protein, an corn 

meal, potatoes, rice, turnips, and beets the least. Among the cerea 

wheat is, on the w hole, the highest in protein. l)oubtloss this is one 

chief reason why it is so largely used for food. Oatmeal has ra ci 

more protein t han wheat. The comparison of w heat bread wit ca 

flour is interesting. , . 
The chief difference in the oomjiositioii of flour and rea is 

proportions of water, which makes alnnit one-eighth the "L1£ 

flour and one-third that of the bread. The average composition o 

wheat flour and the bakers’ bread made from it is about as fo ows. 

[Per cent.] 

Nutrient*. Potential 
energy 
mi 

pound. Witter. 
Total. Protein. Kata. 

Corhoby- 
d ratal 

Mineral. 
matters. 

Whent Hour.. 12 
S2 

MM 12 9 75 
56 

1 
1 

2,00 
1,300 

linker*’ bread... m y 2 

In making the bread a little butter or lard, salt and yeast, andconskle 

able water, either In' itself or in milk, arc added to the flour. e Y 
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causes carbohydrates (sugar, etc) to ferment, yielding alcohol and car¬ 

bonic acid in the form of gas, which makes the dough porous. In the 

baking the alcohol is changed to vapor and the carbonic acid is 

expanded, making bread still more porous, and both are mostly driven oil. 

Part of the water escapes with them. The amount of sugar and other 

carbohydrates lost by the fermentation is not very large, generally from 

to 2 per cent of the weight of the Hour used. With increase in the 

proportion of water in the bread as compared with the Hour, the pro¬ 

portion of nutrients is diminished, but the addition of shortening and 

salt brings up tho fat and minerals in the bread so that the pro¬ 

portions arc larger than in the Hour. In practice 100 pounds of 

Hour will make from 133 to 137 pounds of bread, an average being 

about 13H pounds. Flour such as is used by bakers is now purchased 

in the Eastern States at not over $4 per l larrel. Th is would make the cost 

of the Hour in a pound of bread about 1£ cents. Allowing one-half cent 

for the shortening and salt, which is certainly very liberal, the materials 

for a pound of bread would cost not more than 2 cents. Of course 

there should be added to this the cost of labor, rent, intcreston invest¬ 

ment, expense of selling, etc., to make tho actual cost to the baker. 

Very few accurate weighings and analyses of bakers' bread have been 

made in this country, so far as 1 am aware, but the above statements 

represent the facts as nearly as I have been able to obtain them. The 

average weight of a number of specimens of 10-ccnt loaves purchased 

in Middletown, Conn., was If pounds. This makes the price to the 

consumer 8 cents per pound. The price of bread and the size of tho 

loaf are practically the same now as when Hour cost twice as much. 

The cost of bakers’ bread is a comparatively small matter to the 

person who only buys a loaf now and then, but in the Eastern States 

and in the larger towns throughout the country many people, and 

especially those with moderate incomes and the poor, buy their bread 

of the baker. Six cents a pound, or oven half that amount, for the manu¬ 

facture and distribution seems a very large amount. 

In the large cities competition has made bread much cheaper, but 

even there the difference between the cost of bread to the well-to-do 

family who bake it themselves and to the family of the poor man who 

buys it of the baker is unfortunately large. 
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\ntnnnhnj iiutru Hb iddainnl for 3b n ut* in material* a* jmrehuml at ordinary prim. 

25 cent* will pay for 

K<»«t material* n» purchased. 
Price 
per 

pound. 
Total 

(mal tit* 
MrUi 

Nutrient*. 

Total. Protein. Kilt*. 

V KATH, ICTt . 

iter/. i ini*. tSnontii. hittnti*. pnuml*. Pound*. 
Neck. H 3.13 0.95 0.40 0.44 
IV.. 6 4 17 1.27 .65 . 68 

Chm k rif*. . id 1.89 .56 .23 .31 
Ik*. IS 2.0k .7,'. .31 .42 
Rite. S3 1.14 .47 .14 .82 

bo Id 1.30 . f»7 . 17 . 30 
Shoulder. .. 14 1.71 . B7 .30 .25 
Ik*. 10 2. BO .70 .43 .84 

Sirloin. ss 1.14 .37 .17 .10 
in.. 18 1.89 . 45 .21 .23 

Rump. IH 1.89 .63 .10 .43 
1*... IB 1.67 .76 .23 .52 

Round. br*t rut. IS 1.89 . II .25 .17 
Do...... IB 1.67 .62 . SO .21 

ft* *und. promd rut.. 10 2.80 .53 .85 . 15 
Do... N i;t .65 .11 .18 

Seek .. d 1.17 1.07 .54 .58 
Ik*.. B B. 1.20 .65 .64 

Chuck,C. K. d 4.17 1. 10 .67 .43 
Do...#... 0 2.77 . .74 . 45 .20 

Fore nhnuk.C. K. l d. SB 1.20 . kO .40 
K»M* K. 10 2. BO .75 .85 .40 
.. 7 3. B7 .26 .50 .76 

Plate, C. K. B B 1.77 .71 1.06 
Du.......... 18 1.89 1.89 .20 .10 

U*tn,C. K. 14 1.79 .51 .26 .25 
Ik*.. 14 1.70 . BS .25 .•2k 

Flank, C. K. d 4.17 1.68 .75 .77 
Rump.C. K. 10 2. SO .70 .30 . 10 

Do ... 11 1.70 .4k .82 . 16 
Round, C. K. 12 2.08 .66 .37 .10 
|lll.... 10 2. ISO .70 .45 .25 
Do.... 14 1.70 .57 .22 .36 

Hind nhank.C. K. B B .71 . 17 .24 
Flunk. corned. IS 1.67 .74 .21 . 4*1 
Ik.. 10 2.80 1.11 .31 .73 

Corned and canned. lk 1.89 .66 .37 .94 
Ik*. 14 1.70 .SB .48 • si 
Ik.. . id 1.80 .70 . 11 .20 

Canned et.ru liecf.C. K. it 1.70 .81 .4k 
Ik*. IS 2.0k .01 .55 .30 

Liver. ft 3.13 .06 .17 

Mu tOm. 

Shoulder. IB 1.67 .86 .25 .31 
Ik*. 25 1 .31 .15 . 16 

Ur. 20 1.25 .89 .19 . 20 
tk>. 20 1.25 . 4t .10 .24 

Loin. SS 1 .43 .13 .20 
Ik*. 20 1.25 .53 .16 • 37 

Pork. 

Rib n*n*t. 12 2.08 . kk .2k .58 
lki. 10 2. BO l.od .34 .70 

Smoked 1mm, whole. it; 1.B6 .ki .23 • fW 
Iki. 12 2.0k 1.08 .31 .72 

id 1.56 .75 .21 . 64 
Ik.. 12 2.08 .82 ,2k .72 

Shoulder, C. K. 14 1.70 .82 .23 .50 
Do. 10 2. BO 1.14 .32 

Salt fat pork. If. 1.67 1.46 .02 1.3k 

Do. 12 2.0k 1.83 .02 1.72 
Pork, MiUMitre. 15 1.67 .Ok .23 .72 

I>o. 12 2.0k 1.22 .20 .80 

Poultry. 

Chicken. 22 1.14 .20 .17 .02 
Do. 16 1.86 .27 .24 .02 

Turkey. 23 1 00 .25 ,1k .06 

Do.. 18 1.30 .31 .22 .OS 

Carbo¬ 
hydrates. 

l'nuntlfi. 

Potential 
energy. 

Calorics. 
2,765 
3,655 
1,73!> 
2,380 
1.610 
1,960 
1,615 
2,235 
1,125 
1,360 
2,170 
2,620 
1,180 
1,115 
1,285 
1,880 
3,240 
3,9’'' 
8,060 
2,000 
3,175 
2,310 

0.11 

4,135 
ft. 7» 
1.175 
1,510 
1,645 
1,615 
2,625 
1.270 
1,190 
1,890 
1,885 
1,885 
2,460 
3,655 
1.700 
2.200 
1,995 
2,285 
2,670 
2,095 

1,775 
955 

1,195 
1.365 
1,165 
1,860 

2,970 
3,585 
2,705 
3,615 
2.670 
3,560 
2,920 
4,055 
6, 
7.295 
3,165 
4.295 

400 
530 
590 
745 
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PECUNIARY ECONOMY OF FOOD—Continued. 

Amount* of nutrient* obtained for 25 cent* in material* a* purchased at ordinary 
price*—Continued. 

Food materials as purchased. 

M KATS. kt< —eon11 nue< 1. 

Fixh. 

Price 
per 

pound. 

Shad, whole. 
Do. 

Mackerel, whole. 
Do. 
Do. 

Blue fish, dressed. 
Do. 

Striped buss, whole. 
Do. 

Haddock, dressed. 
Do. 

Cod, dressed. 
Do. 
Do. 

Halibut, steaks. 
Do. 

Salt cod. 
Do. 

Salt mackerel. 
Do. 

Canned salmon. 
Oysters (fa) cents per quart). 
Oysters (35 cents per quart). 
Lolwters, whole. 
Do. 

Lobsters, canned. 

17.5 

KGQB AND DA IKY PROpl'CT®. 

Eggs (35 cents per dozen ). 
Eggs (25 cents per dozen). 
Eggs (15 cents js*r dozen). 
Milk (8 cents per qiiurt). 
Milk (6 cents per quart). 
Milk (4 cents per quart). 
Butter. 
Do. 
Do. 
Do. 

Cheese, whole milk. 
Do... 

Potatoes (81 per bushel). 
Potatoes (HO cents per bushel)... 
Potatoes (50 cents per bushel)... 
Sweet potatoes. 
Do. 

Beets.. 
Do.. 

Turnips. 
Do.. 

Sugar. 
Do. 

Dried beans. 
Do. 

Maize com meal. 
Do. 

Oatmeal. 
Do. 

Wheat flour. 
Do... 

Wheat bread. 

Crackers, Boston. 
Do. 

25 cents will pay for— 

('cuts. 
15 
10 
15 
in 
18 
15 
10 
IS 
12 

8 
5 

10 
8 
C» 

20 
10 
8 
5 

10 
12 
20 
25 
17 
12 
10 
20 

25 
1H. 
11 

1 
3 
2 

35 
30 
25 
IK 
15 
12 

5 
3 
2 
1 
2 
1 
5 
0 
5 
4 
3 
1 
5 
4 
3.5 
3 
7 
5 

12 
8 

Total 
Nutrients. 

n 
food mil- ■' 

Cnrhn- < 
terials. Total. Protein. Fats. lydrates. 

l*wi mis. Pounds. rounds. Pound*. Pound*. 
I K7 n of, 0 15 0 09 
2.50 .37 .23 .12 
\ 25 17 07 
2.60 .37 .25 .11 
1.89 .22 .14 . 00 
1.07 . 19 .10 .01 
2.50 .28 .25 .02 
1.39 .14 .12 .01 
2.08 .21 .17 . 02 
3.13 .’28 . 20 .01 
5 . 45 .41 .01 
2.50 .29 .27 .01 
3.13 .36 . 83 .01 
4.17 .48 .44 .01 
1.25 .26 .19 . 00 
1.50 .32 .24 .07 
3.13 .55 .50 .01 
5 .88 .80 . 02 
1.50 .49 .23 .24 
2. OK . 00 .31 . 32 
1.25 . 46 .25 .20 
1 .13 . 06 .01 0. Ol 
1.43 .18 .09 .02 . 06 
2.08 .11 .11 .01 
2.50 .17 .14 .02 
1.25 .28 .23 .01 

1 .23 .12 .10 
1.37 .32 .17 .14 .* . • • 
2.27 .53 .28 .23 
0.25 .81 .23 .25 . 29 
8.33 1.08 .30 .33 .39 

12.50 1.63 .45 .50 .59 

.71 .01 .01 .00 
" .83 .74 .01 .71 

1 .90 .01 .85 .01 

1.39 . 90 .40 .49 .02 

1.07 1.17 .47 . 69 . 03 
2. OH 1.45 .69 .72 .01 

r 15 2.09 .27 .01 2.28 

1 19 3.41 .34 .02 2.09 

1 30 5.38 .51 .02 4.50 

5 1.27 .07 .02 1.11 
8. 33 2.11 .10 .03 1.89 

12.50 1.23 .10 .01 .94 

25 2.45 .32 .02 1.87 

12.50 . 93 .11 .02 t /2 

25 1.80 .22 .01 1.44 
Tv 4 ‘JO 4.89 

4.17 3.04 .96 .09 2.47 

5 4.37 1.15 .10 2.90 
0.25 5.40 1.44 .13 3.70 
8. 33 7.08 .77 .32 6.88 

'25 21.25 2.30 .95 17.65 

5 4.62 .70 . 30 3.41 

0.25 5. 47 . 09 .07 4.08 

7.14 0.25 .79 .08 6.35 i 
8.33 7.29 .92 .09 0.24 

3.57 2.42 .31 .00 2.01 

5 3.38 .44 .09 2.82 
2.08 1.91 .22 .21 1.43 

3.13 2.87 .33 .31 2.15 

000 
935 
610 
930 
615 
340 
550 
265 
400 
525 
805 
645 
655 
860 
605 
710 
970 

1,570 
1,440 
1,925 
1,310 

230 
845 
245 
345 
470 

645 
910 

I, 490 
2,020 
2,675 
4,045 
2,550 
3,015 
3, 025 
2,850 
3,420 
4,210 
4, / 85 
6,090 
9.570 
2,335 
3,830 
2,090 
4,180 
1,030 
3,200 
9,095 
0,700 
8.005 

II, 110 
13,720 
41,100 
9,275 

10,285 
11,755 
13,095 
4.570 
0,445 
3,955 
6,920 
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DIETARY OF JAVANESE AT THE WORLD’S FAIR. 

In i-oniHTtioii with the study <>f the food of some of the interesting 
|MH>pli‘ from the less known countries at the World’s Fair, specimen" 

were collected at several exhibits in the agricultural, fisheries, and 
liberal arts buildings and in the Midway Pluisance. The most of the 
|M>o|tle in the Midway exhibits lived upon food purchased in Chicago. 
Several companies, however, Imd brought food with them from home. 
This was the case with ... of the Turks and Bedouins, but none of 
these lived so exclusively ii|hiii their home diet and in such regular 
ways as to make a satisfactory study of their food consumption 
practicable. 

In tin* .fitvii Village tin* homo food was used and the home customs 
wen* very closely followed, and tin* people lived very much as they do 
at home. A large kitchen, which was not open to the public, was 
arranged in the Javanese manner. It was provided with native uten- 
silsaiid the work was done by nut ive cooks and servants. At the time 
tin* observations were made, however, t lie supply of rice brought with 
them was nearly exhausted and rice purchased in Chicago was being 
ii'cd. Analyses showed very little difference in the composition of 
tin* two kinds. ,\ small quantity of bread, made in Chicago, was used 
with tin* rice, thus changing their dietary from the common one in 
which very little cereal food other than rice is used. 

I in* peoph* were very intelligent and courteous. Indeed, their 

intellect mil and social status was not appreciated by visitors, many of 

whom regarded them as little else than curiosities. It was my privi¬ 

lege to I wcome acquainted with some of them, and I could see that 

they bad excellent reason to feel annoyed by tin* estimate in which 
w •» 

they were held an estimate due in part to our lack of knowledge of 

the Javanese nature and their customs, and in part to the fact of their 

being in the Midway. Through the courtesy of the gentlemen in 

charge of the village, especially Mr. Ferrari, its superintendent, who 

appreciated the scientific value of such inquiries and entered into tno 

matter with the interest of an anthropologist, ample facilities were 

offered fur a dietary study. 
< hie of the houses was set apart for the purpose, and two families, 

including two women and three men, were assigned to live in it fora 
period of nearly two weeks, and enjoined to eat nothing except what 
was served in the house. The cooks were charged to provide the 
fullest opportunity for collecting the data desired. The details of 
weighing the food materials, taking specimens for analysis,and watch¬ 
ing tin* preparation and serving of the food were intrusted to Miss 
Amelia Shaplcigh, of Cambridge, M ass., who collected specimens of 
10< MI materials and made observations regarding their use in the 
Samoan, I urkish, Bedouin, and other villages of the Midway I hii 
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since. Miss Shapleigh had been the recipient of the Dutton fellowship 

of the College Settlements Association for 1892-93, and in its use had 

collected the dietaries of families in Philadelphia and Chicago. She 

was thus well fitted for the work in which a man could hardly have 

succeeded so well. Dr. 11. If. Gibson, who has been associated with 

nivself in the study of dietaries for some years, and who shared in the 

investigation of foods at the World's Fair, assisted in the observation 

of the Javanese dietary, visiting the place and people with Miss Shap- 

leigh and myself for the purpose, lie has had charge of the analyses 

of the food materials and calculation of the results. The observations 

wore made during the ten days from September 18 to 27, inclusive. 

The weights of the three men were 130, 130, and 1314 pounds, and 

those of the two women *3 and 119 pounds, respectively. The men 

wore engaged, to a more or less extent, in the light occupations inci¬ 

dent to the care of the village, and in sewing. They were much 

interested in American sewing machines, as will bo remembered by 

visitors who noticed the machines in the houses of the village. The 

women seemed to have no special occupation outside the very small 

amount involved in the care of the house. 

The food consisted mainly of rice and lean beef, the former furnish¬ 

ing nearly seven-tenths, and t he two toget her nearly live-sixths, of the 

total actual nutrients. In addition, chicken, fish, eggs, bread, green 

vegetables and fruits were eaten in small quantities. So far as we 

could learn this did not differ very greatly from their home diet. The 

details of weighing for each day are as follows: 

Weights of daily food material* in Jamnesc dietary. 

Monday, September IS, 1893— Steamed rice, 3 pounds 8A ounces; dried meat, 5£ 

ounces; bread, 11 ounces; cabbage, 3i| ounces; red peppers, l ounce; cabbage, 4it 

ounces; scrambled eggs, 7 ounces. 
Tuesday, September 19, 1898.—Steamed rice, 4 pounds 3it ounces; beefsteak, 13 

ounces (cooked); bread, 15 ounces; eggplant, l pound 5) ounces (cooked); eggs, 4 

ounces (cooked); cucumbers, 14 ounces; peppers, 3£ ounces; white grapes, 6 ounces; 

pears, 94 ounces; cabbage, 7) ounces. 
Wednesday, September HO, 1S93 {not am]fate).—Steamed rice, 2 pounds 5 ounces; 

dried meat, 4'] ounces; vegetable soup, 15 ounces; blueberry and apple pie, l pound; 

cabbage, 9 ounces. 
Thursday, September 21, 1S9S.—Steamed rice, 5 pounds 8 ounces; bread, 14^ ounces; 

steak, 14$ ounces (cooked); chicken, 1 pound 14 ounces (cooked); cabbage, 1 pound; 

scrambled eggs, 7,5 ounces; beets, 04 ounces (cooked); squash, ounces (cooked). 

Each person ate l pear, 1 orange, and 1 banana. The approximate weight of the 5 

pears was 1 pound 14 ounces; the 5 oranges, 2 pounds; and the 5 bananas, 1 pound 

H ounces. 

Friday, September 22, ISM.—Steamed rice, 4 pounds 8J ounces; dried meat, 54 

ounces; chicken, 4 ounces (cooked); cabbage, 10$ ounces; cucumbers, 15J ounces; 

lettuce, $ ounce. 

Saturday, September 23, 1S93.—Steamed rice, 5 pounds 94 ounces; steak, 1 pound 

3 ounces (cooked); eggs, 0| ounces (cooked); lettuce, 1 4 ounces; cucumbers, 4 ounces. 
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Sumlay, Srj4tmt*r ISM,—SnaimU rir<*, ft |miuii<1h 18} outuv*; ><u*ak, I junjud 

lf>| nmnv* (nmkcri); rablnw, ftA minra*; onions, 7} ounce*. 
yfontlny, Sr/tlnnhrr .v», ISU.I. -Steamed riiv, ft |m»iiih1h 0} ounces; xtcak, 14} ounces 

(cooked); bread. 1 |x>uwl 2 ounce*. 
7W*/otv, Srptemhrr ISM.—Steamed riiv, ft #if ounces; chicken, 6 ounces 

(nn.koll; Ht»*ak, 12} (conked); cahiMiftfc, ft oannw. 

WnlwiulaUi Sr/demlter SI, lSit.1.—rice, ft pound* l)} ounces; steak, 1 |*»an<l 
4 iiiimr (cooked); bread, I jxhiihI 10j ounces; tixli and mackerel 'luring the ten 

(lay*, 12 nuno«. 
m * 

On Thursday, Septendier 21, a wedding occurred in the village, 

which was celobmtiMi by a kind of feast. 'Hie variety of food on that 

day was greater than on tin* others. 

The data for the first three days, Monday. Tuesday, and W(nines- 

day, were not entirely satisfactory, as the jicoplo did not then appre¬ 

ciate the iiii|Mirtuncc of I icing exact, and on one or two occasion*ate 

some material which had not U*en weighed. They knew no Kngli*h, 

it was difficult to make them understand, and the interpreter was so 

laisy as not to Is* able to Is* on hand at all times when we wished to 

communicate. The figures for Wednesday, the 20th, were not entirely 

complete, and are not included in the estimates lieyond; those for 

Monday and Tuesday are, however, included. Although we had 

reason to suspect that very small amounts of some other materials 

had been consumed on Monday and Tuesday, it seemed reasonably 

safe to assume that the quantities had not been large enough to mate¬ 

rially affect the results. There was every reason to believe that the 

quantities for the other days, as found by the weighings, represented 

those actually furnished. The people were entirely well disposed,and 

when they onee found what was really wanted of them seemed quite 

ready to eon form to regulations. It seems entirely improbable that 

they could have procured food surreptitiously, even if they had been 

inclined to do so. They had been expressly warned against this by 

the manager, and they were permitted to eat os much as they wishe 

of the food with w hich they were supplied in common with the other 

inmates of the village. 

Table 1 gives the actual amounts of food and of nutrients in the food 

used during the nine days of the dietary which are specified 

1 lie first three columns give the percentages of nutrients in the food 

materials, and were obtained as follows: The figures for round 

are the average of all the analyses of specimensof round steak obtain 

for analyses at the World’s Fair; those for the dried beef from daui 

are from an actual analysis. The composition of the fish is the average 

of analyses of two specimens of Asiatic fish (one from Java and t c 

other from Syria) obtained at the World’s Fair. 

Boiled rice was by far the most important food material of the ic 

ary. and in order to ascertain its composition with the greatest- l*3^1 

blc accuracy several samples were taken in sealed bottles fioin t c 
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kitchen of the village to the laboratory and there weighed, mixed, 

dried, and analyzed. The composition of the other food materials, 

with the exception of that of the red peppers, which is assumed from 

German analyses, is based upon the average of analyses of American 

food products.'1 

Table 1.— Food materials in Jaranesr dirtary. 

[100 grama 3.5ounce* or0.22 pound; I ounce 2s.3‘* grains; 1 pound=453.6 grams.] 

Beef: 

Food materials. 

animal foods. 

Round*. 
Dried (Java) 

Total 
Chicken*.. 

Total meats. 
Fish. 
Egg* (shell contents)1 

Total animal food 

VKUKTARI.K FOODS. 

Boiled rice_ 
Cabbage.. 
Lettuce. 
Red peppers.. 
Eggplant*__ 
Cucumber_ 
Beet*. 
Sqtuwb*. 
Onions. 
White grapes' 
Pears*. 
Oranges'. 
Bananas'. 
Bread. 

Comp< isitlon. 

Protein. 

Vi r nut. 
19.6 
GO. K 

21. I 

17.3 
14.9 

Fats. 

I‘i r n nt. 
12.9 

•1.7 

Carbo¬ 
hydrates. 

V< r cent. 

ft 
1.5 
L8 
4.2 
1.2 
.8 

1.6 
.9 

1.4 
1.6 
.6 

1 
1.4 
8.8 

8.4 
10.5 

Total vegetable foisl_ 
Total animal and vege¬ 

table food. 

.1 

.2 

.5 
1.7 
.3 
.2 
.1 
.2 
.3 

1.7 
.8 
.9 

1.4 
1.7 

11.9 
4.6 
3.7 

11.8 
6.1 
2,5 
8.8 

10.1 
10.1 
21.3 
11.2 
8,8 

28.9 
56.3 

Total 
food ma¬ 
terials. 

dram*. 
b 4,263 

304 

Weights. 

Nutrients 

Protein. Fats. 

Crums. 
Ktt 
203 

1.557 
b 936 

5,493 
300 

*781 

1.037 
228 

1,265 
63 

109 

6.630 { 1,427 

tint iiis. 

548 
14 

562 
19 

681 
28 
77 

20,723 
1,495 

71 
128 

*732 
M3 

*221 
*•119 

220 
127 
840 
662 
307 

2,410 

28,898 

35,428 

1,037 
22 

1 
5 
9 
8 
3 
1 
3 
2 
5 
6 
4 

212 

1,318 

2,745 

081 

21 
3 

Carbo¬ 
hydrates. 

Grams. 

1 
2 
7 
5 
4 

40 

89 

773 

8,692 
69 

3 
15 
37 
24 
19 
12 
22 
27 

119 
47 
88 

1,354 

10,529 

10,529 

‘Cooked. b Estimated weight, uncooked. Edible portion. 

Table 2 contains it summary of Fable 1 and also the weights of food 

and of nutrients consumed per man per day; the weights are given 

in pounds as well as in grams. At the close of the table the relative 

proportions of the different classes of food materials and those of the 

nutrients furnished by each class arc expressed in percentages. 

•See Report of StorrH Agricultural Experiment Station, 1891, p. 80. 
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Table 2. Weight* and percentages of fowl material* ami of nutritive ingredient* used in 
Javanese dietary. 

(Iiugmuift .8,6 oiiiktu or 0.22 pound; 1 ounce » 38,86grains; 1 pound 463.6 grams.] 

KindH of f«mmI nm 
ferial*. 

Weight Wei ght. 

Nutrients. 
Final mil- 

teriuln. 

Nutrients. 
Foodnm 

teriuln. Protein. Kata. 
Car boh y- 
d rates. 

Oram*. 

Protein. Fate. Curboliy- 
d rules. 

Fi *r Upcn ms, 9 day*: 
Meat*, etc. 

Oram*. 
6. art 

Oram*. 
1.21ft i 

Omni*. 
681 

26 
77 

Pnnint*. 
12.1 

.7 
1.6 

rounds, 
2.8 
.1 
.2 

Puunil*. 
1.8 
.1 
.2 

IOundt. 

Kinh . 806 ' ri3 
7.1! Hr. Egg*. 

Total animal 
fl M M |. 6.580 1,427 

28, HUH 1.31ft 
6M4 

Htf 
14.4 
63.7 

8.1 
2.0 

1.6 
.2 Vegetable food 

Total nnlmnl 
and vegeta* 
ble food. 

Per man ja*r day: 
Mmln, etc. 
KMi . 

10,520 23.2 

86,428 2,746 773 10,529 

• 

78.1 6 1.8 23.2 

133 , 30.3 
7 1.8 

18 1 2.6 

14.4 
.0 

1.0 

.298 

.015 

.(M0 

.066 

.003 

.006 

.032 

.001 

. 004 Eggn. 

Total animal 
final .. 168 34.2 

00ft 31.H 
Kl. 0 
2.1 

.848 
1.530 

,075 
.071 

.037 

.005 Vegetable final 

Total (o«al. 

Percentage of total 
food: 

\lenta I'tr 

264.8 .660 

NW | u. 19 264.3 1.8H7 .146 .012 .fHlO 

15.4 46.6 
.0 2 

3.1 1 4 

75.fi 
3.3 
9.8 

Fifth 
Kn*. 

Total animal 
final 1ft. 1 61. H 

ftl.6 4ft. 2 
ftft.7 
11.3 Vegetable final 100 

imi inn 10U U)U 

Table •*> gives tin* total amounts of potential energy furnished by 

the animal and the vegetable) food of the dietary; also the amounts 

per man per day and the relative proportion of the energy furnished 

by both classes of foods expressed in percentages. 

Table ,’i.—Nutrient* and potential energy in food of Javanese dietary. 

[ion gram* » 3.6 ounce* or 0.22 |m•mi«l; 1 ounce « 28J35 gram*; I pound — 4266 grains.] 

Final. 
Protein. 

Nutrients. 

Fate. 
Carlioliy* 
d rates. 

Potential 
energy. 

For 6 persons, 9 days: 
Animal. 

Gram*. 
1,427 

Oram*. 
6ft4 

Omni*. i olnrir*. 
12,210 
49,400 

Vegetable. 1,81ft 89 16,529 

Total. 2,715 778 10,529 01,610 

Per man per day: 
Animal.. 34 17 

300 
1,190 

Vegetable.. 32 2 264 

Total. 66 19 254 1.490 

Percentage of total final: 
Animal. 51. ft ftft.7 

20.1 
79.9 

Vegetable. . 48.2 11.8 100 

Total. 100 100 100 100 
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Econo m irs in J* nods 11 rostefolnt ss of Ann r /cans— I Vorkinym m in this 
(vun try ore better fed thou ore those abroad. 

Statistics, as well as common observations, bear emphatic testimony 
to the better condition of the American as compared with the Euro¬ 
pean working-man, in respect to his supply of the necessaries and 
comforts of life. Nowhere is this superiority more striking than in 
the quality and quantity of the food. The difference in the dietaries 
of the two is especially marked in the larger amounts of protein, 
which forms the muscle and other parts of the framework of the body, 
and of potential energy of capability to yield muscular strength for 
work, which characterizes the food of the Americans. 

The exact statistics of food consumption of laboring people in the 
United States and in Europe are very limited. Extended studies will 
l>e needed to justify numerical statements of comparative amounts of 
food consumed. If the data now available are to be taken as represen¬ 
tative. the inference will be that the daily food of mechanics and kin¬ 
dred wage-workers in the Eastern, if not in the whole United States, 
is not only the larger in quantity, but also is the more nutritive in 
quality, because of the larger amount of meat, fish, milk, and other 
animal foods. In material for building muscle and other tissues, and 
for supplying heat and muscular strength, it exceeds that of people of 
corresponding occupation on the Continent of Europe by at least one- 
third and perhaps one-half. 

The smallest among American dietaries of this class examined fur¬ 
nished 8,300 calories of energy a day to each man. The average of 
seven dietaries of 121 persons in Massachusetts, of factory operatives, 
mechanics, etc., at moderate work, was 4,415 calories, and that of four 
dietaries of mechanics and laborers in Connecticut at severe work, 
6,705. In this latter the dietary of the Massachusetts brickmakers, 
with their 8.850 calories, was not included. The average of dietaries 
of wage workers in the two States named was 0,656 calories. In a 
large number of European dietaries of w hich I have obtained statistics 
there are many which range from only 1,700 to 1,900 calories. Of 
course these are of relatively poor people. The average of eleven 
dietaries of poorly fed wfage workers in Saxony and Prussia is 3,290. 
The average of the same number of dietaries of well-paid mechanics 
in Bavaria is 3,150. The largest European dietary I have found on 
record for men in ordinary conditions, even with the severest labor, 
gives in the neighlmrhood of 4,500. The American workingmen 
whose dietaries were examined were better nourished by half than 
their trans-Atlantic brethren. These comparisons have, I believe, a 
profound significance. 
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1IKTTKK CONDITION OK TDK AMRU10AN. 

Thi» American workingman is better paid, better housed, better 
clothed, and better fed than the European. Ilo has better opportu¬ 

nity for self-development, more to stimulate his ambition, and more 
hope of reward if his work is etlieient. He accomplishes a great deal 

more. That this superiority is due to more nutritious food, as well as 
to greater intelligence, is hardly to be questioned. 

The dietary statistics above cited, taken with the collateral facts, 

lead to the inference that ordinary people have with us what only the 

exceptionally well-fed people have on the other side of the Atlantic- 

tho food they need to make* the most of themselves and their work. 

Indeed, is it not safe to sav that, so far as the facts at hand go, they 

imply very distinctly that to the American workingman is vouchsafed 

tin* priceless gift which is denied to most people of the world—namely, 

the physical conditions, including especially the liberal nourishment, 

which are essential to large production, high wages, and the highest 
physical existence and that as acorallary he has a like peculiar oppor¬ 

tunity for intellectual and moral development and progress! To my 
own mind the saddest part of the picture that one sees among the indus¬ 

trious and worthy members of the poorly paid and poorly fed classes 

in Europe is not the physical want but the spiritual poverty, the. lack 
of buoyancy, the mute, hopeless endurance of their lives. And by 

contrast the happiest feature in the condition of wage workers with 
us is not simply that they have better food, better clothing, better 

houses, and a I letter material existence in general, but that they have 
what these things bring the vigor, the ambition, the hope for higher 
things—and that their effort leads them to the realization of their hope. 

The general principle here urged is that liberal food, large produc¬ 

tion, and higher wages go together. If this be true the connection 
between the American's generous diet and his high wages is very clear. 

ECONOMY IN FOOD PRODUCTION. 

Hut the I letter nourishment of the American wage- worker is largely 
due ti» our abundant food production. With the growth of population 
and the increasing closeness of home and international competition 
his own diet can not be kept up to its present nutritive standard, nor 

that of his poorer neighbor and his foreign brother be brought up to 

that standard, without better knowledge and application of the laws of 
food economy. 

I he question naturally follows: What is to be done for the future 
maintenance, of the position of our laboring people at home, and in 
their competition with others in the markets of the world? Part of 
the answer, at any rate, must be sought in a reform in the purchase 
und use of food. Instead of our present wastefulness there must be 
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future- Having. With increase of population and closer competition 
with the rest of the world, the abundance which tempts us to our 
lavishness must grow gradually less, and closer economy will be 

needed for living on our present plane of nutrition. 
To the farmer this subject is of vital interest. The agricultural 

production of the United States is out of balance. Our food supply 
for man and beast contains an excess of the materials which serve the 
body for fuel, and are relatively deficient in the nitrogenous com¬ 

pounds which make blood, muscle, and bone. 
In other words, the farmer produces relatively too much starch, 

sugar, and other carbohydrates; too much fat and too little protein. 
The crops he grows are, taken together, deficient in protein, and the 
meat he makes is excessively fat. The one-sidedness of our food con¬ 

sumption is the natural result of the one-sidedness of our food pro¬ 

duction. 
This one-sidedness of our agricultural production is easily explained. 

In the first place, our vegetable products are deficient in protein. 

Corn, our great staple, is poor in protein at best. From careless cul¬ 
ture, insufficient manuring, or other reasons, our grasses, grains, and 
other crops contain much lower proportions of nitrogen than they 
omrht to contain. Grasses that are well cultivated and well manured 
not only yield large crops, but the product is more valuable, pound 

for pound, because it is richer in protein. The same is true of other 
forage crops and with corn, and appears to be true to greater or less 

extent of other grains. 

meats growing poorer in protein. 

In the better-cultivated parts of Europe much larger crops are gen¬ 

erally grown than is usual with us. The statistics at hand imply that 
the grasses and forage crops at least are much richer in nitrogen. 

It looks very much as though we have by careless culture and 

insufficient manuring of our grasses and other forage crops, il notour 
grains, for years been gradually breeding varieties poorer in protein, 

while our truns-Atlantic brethren have been pursuing the opposite 
course. Certain it is that our grasses often contain smaller percent¬ 
ages of protein than are found in the Ijest qualities of cornstalks and 

even straw. 
In the second place, our meats, upon which wre depend to supply the 

protein our vegetable foods lack, arc excessively fat. This is brought 
out very emphatically in the analyses of meats at the World’s hair. 

In a compilation by Konig of analyses of food materials the aver¬ 
age of the European analyses (French, German, and Austrian) of beef 
gives 5.4 per cent of fat as the average for “ medium fat” and 29.3 
per cent for “very fat” beef. The American analyses averaged in 
the same way would show nearly 30 per cent in medium and perhaps 

4v> per cent in very fat beef. 
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The Hoeallcd *• fattening" of animals is projicrly an increase of flesh, 

Im>t It It'iiii mill ful, though more lean than fat is formed. The lean of 
t lit* meat is formed from the protein of the food and from the protein 

alone. The fat of the Heal) is formed from the fat of the food, hut it 

is formed from carbohydrates also and may lie formed, in part, oven 

from the protein of the food. The llesli will leave relatively more of 

lean or fat as the food has more or less protein. Tlmt is to say, to get 

the animal into good condition for slaughtering it must lm fed up to a 

certain condition of flesh, and the proportion of loan and fat in the 

flesh will depend more or less upon the food. We are accustomed in 

this country to associate tenderness, juiciness, and fine flavor with 

excessive fatness, because our nicest meats are generally very fat. But 
with more protein and less carbohydrate* in tin* food we might have 

the tender, juicy, and lino-flavored meat without so much fat; at least, 

Much is the inference from the facts at hand. 

MAKINli FAT OF TIIK 11AKV F.STS. 

While the excessive fatness of our meats is due in part to lack of 
protein and excess of carbohydrates in the feeding stuffs, it is also due 

in part to the fact that we have a great excess of soil product in the 

valleys of the Ohio and Mississippi rivers and on the ranches of the 
West, and the natural tendency is to condense as much as possible ot 

it into meat. 
The manufacture of meat is a process of transforming the vegetable 

protein, rarliohyilnites, and fats of grass and grain into the animal 

protein and fat of lieef, mutton, and pork. In the normal growth of 
the young animal to maturity a considerable portion of muscle, ten¬ 

don, and other tissue, of which protein is the basis, is formed from 
the protein of the food, but in the latter stages of fattening it is chiefly 

fat which is made from the food anil stored In the body. As the ani¬ 
mal becomes fatter relatively less protein is formed and the material 

stored becomes more and more exclusively fat. At present the swine 
grower in the corn-producing States and the grower of cattle in those 
States and in the Western ranges convert a large part of the soil prod¬ 

uct of the country into the fat of beef and pork. The European fecdei 
can not afford this extravagance. His soil product is too precious. 

His feeding stuffs are richer in protein than our grasses and grain. 
He makes tender, juicy beef, of excellent flavor without excess of fats 
People there do not call for the lean of overfattened meat and reject 
the fat, as they do here. When the rattle ho is fattening have been 
fed to the point where the quantity of fat in the meat is reasonabc 

and tin* flavor acceptable the}* are slaughtered. For him to keep on 

feeding them and transform a large amount of the protein, fats, an 

eurbodvdrates of his feeding stuffs into a relatively small amount o 

extra hit in the meat would be ruinous to the protit of his feeding. 
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The excessive production of fat in our meats is uneconomical in sev¬ 
eral ways. The production uses a large amount of vegetable material 
to make a small amount of fat, protein is lost in the process, and the 
fat thus produced is sold in a market relatively overstocked with fat. 
The consumer buys fat that he does not need in order to get the lean 
he wants, he eats part of the extra fat and throws away the rest, and 
is injured in both purse and health thereby. 

REPLACING WATER WITH FAT. 

This subject is so important that I venture to add a few more words 
regarding it. Late research in the chemistry and physiology of 
meat production has disclosed some facts which have not vet become 

generally known and which emphasize the poor economy of excessive 
fattening. 

We see lumps of what we call fat in meat, but the microscope and 
chemical analysis reveal a surprisingly largo amount in the clear, red, 

muscular tissue which we call lean. It appears that these microscopic 
particles of fat take the place of water in the minute cells in the 
tissue, somewhat as shot dropped in a vessel filled with water drive 

out their volume of water from the vessel. This helps to explain 
why the quantity of fat in the meat may he so much larger than 
appears to the eye. 

The feeder who makes use of the nutrition machinery of his cattle 
to manufacture the lean and fat of meat from grass and grain, instead 
of stopping when the formation of protein is practically complete and 
a reasonable amount of fat has been produced, keeps on feeding, and 
is satisfied because his animals continue to increase in weight and he 
can get a good price for highly-fattened beef. With the taste for 
beef and the price which such meat brings as they are, he may for 
the time be justified in doing so. He does not know, however, that 
in the last stages of the fattening he is driving water out of the 
animal’s tissue and putting fat in its place, and that as this fat does 
not increase the animal’s weight he gets no pay for it when he sells it. 

The consumer of the meat, if he he a man with hard muscular work 
and without enough fuel material in his food otherwise, reaps a 
benefit from this extra fat, hut must pay dearly for it at the prices at 
which the fatter kinds of beef are sold, for the simple reason that so 
much material was used to make it. He might much better get the 
same fuel material in other foods at a fraction of the cost. If ho is 
like many of his fellow-workingmen ho will not need it, for his other 
food will supply an abundance and the very fat meat will he simply 
an expensive luxury. If, on the other hand, he be a man of less 
active physical exercise, with such a diet as the facts stated in the 
preceding pages imply that very many if not most of the people of 

the country in his circumstances live upon, he will have an excess of 
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fat in liin diet and will consume |mrt of the excess and reject the 

rest. Hotli of flic* part ion to tlio transaction, producer and cousumer, 
arc, therefore, losers from this nlmonnal production. 

MISTAKK8 IN POOKLAU TA8TK. 

There is, it is true, a large demand for fat beef. That is Ihtuuso 

fat I mm* f as wo produce it, is tender, juicy, and attractive in flavor,and 

it is not the fat hut the lean that is most wanted. It may not be safe 

to allirin without positive demount ration that by proper feeding just 

as |>alatable meat could In* produced in thin country with less fat. Hut 
such meat is produced, as thone who tnivel on the continent of hurope 

have abundant occasion to oliscrve. How to fatten ln*ef sous to have 

less fat and more lean without sacrificing texture or flavor bun impor¬ 

tant tiling to learn. 
How to do this with pork has heen very clearly shown by feeding 

ex|H*riiiieiit.s at several ex|>orimont stations, notably in \\ isconsin. 

The method is simple. It consistsin feeding more protein. Hie pork 
producers of the great corn-growing States select the breeds of swine 

which, as they say, * * will take the most corn to market, and have 

thus got into the way of growing animals that are, to use a common 
expression, “ little else than masses of fat.'* I he success which swine 

breeders have attained in producing nninuil* csjieeiftlly tit ted for fatten¬ 
ing is opposed to true economy. What is needed is to save our protein 

and produce less fat and cur l>ohyd rates. Hut the hog as bred foi fat¬ 
tening is an organism with a phenomenal cajiacity for consuming 

protein and earljohydrutcs and producing fats. 
The jwirk producer in this country has conic to he essentiallv a man¬ 

ufacturer of fat. Like other manufacturers, he must compete in the 

markets of the world, home ami foreign. He meets serious competi¬ 
tion in the fat of other meats, in cotton-seed oil, in sugar, and in petro 

leum. The home market is relatively overstocked with fat pork. 

There are, then, two things for the |H»rk producer to do: Make leaI1®* 
pork and get IR*tter access to foreign markets. Leaner poik can e 
obtained by the use of nitrogenous foods, skim milk, bran, shorts, to 

ton-seed meal —if it can In* advantageously utilized—beans, pease, c ovei, 

alfalfa, and other leguminous plants. 
To facilitate access to foreign markets the facts regarding t c nee 

and value of our American products must be brought outcleai y* 

course this will require much research. The process must 10 

and no one can jKjsitively predict the results. Hut it is at an\ 
safe to say that the facts now' at hand are such as to promise a ver 

strong argument. 
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ANALYSES OF FRESH MEATS. 

Such studies as I have been able to make of our food products dur¬ 
ing a number of years past have impressed upon me the great desira¬ 

bility of examinations of the fresh meats which are distributed in such 
large quantities from Chicago and other centers of meat industry. 
It is well known that in large areas of the country but little meat is 
slaughtered in either the cities or the country towns, nearly the whole 

supply coming from the West. The meat thus distributed and sold 
varies greatly in quality, chemical composition, and nutritive value. 
It is certainly desirable that people should know something about the 

amounts of actual nutriment in the meats they buy, and the ratio of 
nutritive value to actual cost. The great difficulty has been that a 
large number of specimens needed to be analyzed in order to give at 

all satisfactory results. Some years ago a beginning was made in 
connection with an investigation in the chemical laboratory of Wes¬ 

leyan University under the auspices of the United States National 
Museum. From a carload of beef shipped from Chicago to Middle- 
town, Conn., a side, which was judged by an expert to be of about 
average fatness, was selected for examination. The whole side was 
weighedand then cut into somewhat more than twenty pieces, in accord¬ 

ance with the method of cutting commonly followed in Fulton Market, 
New York. 

These individual cuts were brought to the laboratory and weighed. 
The edible portion was separated from the bone and other refuse and 

the proportions of meat and refuse determined. The meat i. e., edible 
portion—was then analyzed. Similar analyses were made of sides of 

mutton and lamb. These analyses and a number of similar ones made 

of individual cuts of beef, mutton, veal, pork, and other meats, in 
connection with studies of dietaries which have been carried on in the 
same laboratory, have furnished practically all of the data available 
up to the present time regarding the actual composition and nutritive 
values of American meats. 

The exhibits of meats at the World's Fair included displays of fresh 
meats and of the methods used for their transportation, especially in 
refrigerator cars. The desirability of extended studies in this direction 
was speedily apparent to the members of the jury on food products 
and the matter was laid before the chairman of the executive com¬ 
mittee on awards, who heartily encouraged the investigation. 1 he 
importance of such study was also appreciated by the exhibitors. 
Mr. Mixer took pains to explain it to three of the principal packing 
firms in Chicago, Messrs. Armour & Co., Swift & Co., and Nelson, 
Morris & Co. The heads of these establishments entered into the 
matter with great interest. The superintendents and other gentlemen 
at the stock yards were charged to aid the investigation, which they 

COL EX 1*0—02-35 
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did most cordially, and every facility was provided for obtaining 
specimen* and information. 

On candid consideration it seemed desirable to take a large number 

of H|H'cimens of l»eef, mutton, veal, and pork, and to make the number 

and variety such as to represent reasonably well the ranee of variation 

in character and com|M>sition of tin* products slaughtered in Chicago 

and distributed from there. Thus, in selecting the beef it was decided 
to take several specimens of cattle as they come direct from Texas; of 

others from ranches in the West, as Colorado or Montana, and of still 

others from the great corn-producing regions like Illinois. Several 

typical s|H*cimcns were taken from each of those regions; some of 

them were quite loan, others were of medium fatness, still others were 

very fat, Imt each was selected as typical of the class of animals of the 

region from which it came. The range of grades of veal, mutton, and 

jsirk is less wide, and the number of typical specimens selected was 

hence smaller. The number of specimens of fresh pork was small, 

bemuse the shipment of fresh pork from Chicago is relatively small, 

and a large iiuudicr of prepared hog products, nearly fifty, were exam¬ 
ined. The actual number of sides of different animals of the different 

kinds and from the different sources was as follows: 

Sides. 

Tcxae nUrrs.   8 

Northern ran^e (Colorado or Moiitann) ulcers. 3 
Native (Illinois and neighlMiriiiK State*) ulcers. 3 
Native (Illinois un«I ncii’litioriiiK State*) cows .. 2 
Texas veal. 3 
Native veal.    3 
Northern nm^e mutton. 2 
Native mutton.*. 6 
Swine.   4 

Kaeh side W'tts divided into cuts in the manner usual in Chicago. In 
general there were 12 of each side of beef, !) of veal, *► of mutton, and 
12 of jHirk. 

1 be way of taking the samples at the slaughterhouses may he illus¬ 

trated by descriptions of the method followed in the case of a side of 
beef. 

ANALYSES OF SIDE OF BEEF—TAKING OF SAMPLES. 

1 In* thoroughly systematic manner in which the business of the 
great parking houses is done and the record of details is kept greatly 
facilitated tin* taking of the samples and gathering ol the desired data 
regarding them. 

1 he animals, on arrival at the stock yard, arc sorted and grouped 
into pens. \\ hen they are taken front the slaughtering pee wu 
animal is weighed, and after butchering the dressed weight is taken 
and ;i tag is attached to each side, showing the number of the gmup 

11 "in which it t» taken, date of butchering, weight, etc. After hutch 
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eri„jr the sides of beef sire put in a room with very low temperature 
and k‘ chilled” as rapidly as possible. After they are completely chilled 
they are placed in cold storage, in rooms kept at a constant tempera¬ 

ture of about 38° F. This cold-storage room is well ventilated, and 
great care is taken to avoid all excess of moisture. From the weights 
made immediately after butchering, and that at time of sale, the shrink¬ 

age of weight while kept in cold storage is known. 
The side of beef, the analysis of which is given herewith, was from 

a so-called “Colorado” steer brought from one of the great northern 
ranges. It was taken from a lot of 50 steers, of which the average 

live weight was 1,253 pounds and the average dressed weight 723 
pounds. Two men from the laboratory, one of them a member of the 

jury, one of Messrs. Armour & Co.’s superintendents, and two or three 
laborers, after wrapping themselves in heavy overcoats, went from 
the outside temperature of about 85u F. into the cold-storage room 
where the 112 sides of beef from this lot of steers were hanging. 
The sides were all hung upon hooks attached to trundles, which were 

suspended from a single rail near the top of the room. After walk¬ 
ing through the aisles of beef and examining them, three or four sides 
were selected from which to choose the particular side for analysis. 
These were 4,4run out” by the men and weighed, and finally this par¬ 
ticular side was selected as fairly representing the average of the lot. 
This side was taken by the men to a room in another part of the cold- 
storage building where the beef furnished the Chicago city trade is 
cut up. Here the side was weighed and speedily cut into the pieces or 
cuts usual in Chicago retail trade. Kachoi the cuts was then weighed, 

after which the flesh was separated from the bones. Both the bones 
and flesh were weighed so as to give a check upon the first weighing 
as well as to show the proportions of edible meat and refuse. I be 
flesh was then carefully cut into representative slices, and enough to 
fairly represent the cut, 4 to 8 pounds, was taken and put into a tin 
pail having a tight-fitting cover. After all the cuts had thus been 
treated the pails containing the samples were taken to the sausage 
department, where eacli sample was finely chopped by machine. I he 
finely-divided flesh of each cut or sample was then thoroughly mixed 
by hand and a sample of 2 or 3 pounds in weight was put into closely 
covered pails and taken to the laboratory. These samples were 
chopped still finer at the laboratory, and still smaller portions of a few 
ounces were taken to be dried down to constitute the final sample. So 
far as concerns the pains taken to secure a representative sample, the 
process is analagous to that observed in selecting a sample of gold ore. 
It is unnecessary to say that great care and good judgment are neces¬ 
sary in every step of the process of sampling, from the selection of 
the animal to the picking out of the small portion for final drying, in 
order that less than a handful of the dried flesh may fairly represent 

from 10 to 100 pounds of fresh beef. 
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\i mnv lie tidchui I hat the total value at wholesale of the meats thus 
* 

nit lip for analysis at the stork yanls was estimated at nearly <MH), in 

addition to a considerable amount supplied from the exhibits on the 

Fairgrounds. The gift of this amount of valuable product, the not 

inronsidrraldr amount of lahor of superintendent and workmen in 

selecting and prt*|>nring the samples and transporting them to the 
laltorntorv, and tin* valuable information furnished are indications of 

the public spirit of the firms whose names are mentioned al>ovc. 

The value of the material for investigation is much greater than its 

commercial value as uIkivo estimated. In no other way could speci¬ 
mens !*• obtained which so well represented the products as actually 

sold in tin* different parts of the country, kven if the same quantity 

had In-en obtained gratuitously at retail markets the selection could 

not have Ihth made so as to secure typical materials. 
It is needless to say that the lnU>r involved in the analyses of these 

specimens was quite considerable, ami while from the purely scientific 

standpoints results of greater chemical and physiological value might 

have lieen obtained with the same lalior, it is not easy to see how 

information of as groat practical utility could have 1k*cii obtained ut 

as small expense in any other way. 

PK.VKIAUWIKNT OK TI1B MEAT INDUSTRY IN TI1B UNITED STATES. 

Verv few people realize the magnitude which these industries have 

assumed within comparatively recent years; their economic impoi 
tnnee, and the diversified methods employed in the collection, 

preparation, and transjxirtation of meat and meat products. ^ 
The statistics of the manufactured of the United States Censuso 

1890* show that the largest of our manufactured products is mosi, 

that, in other words, the value of the meats produced in the g^a 
wholesale slaughtering and packing establishments is more t an 

of the iron and steel, or even the flouring and grist mill 1)I(K u® ’ 
Here are the figures for the values of products of the foul t 

industries in 1880 and 1890: 

Values of tin' jirtniucin of the jour lurgrM vianufaduring industries in the Ihiited 

Industries. 

KlnujthterinRand meat-park ini? products*. 
Flouring and fcrist mill products. 
I roo ana iM *. 
Lumber and other mill products from lofts or t>olt». 

Value of products. 

1*80. 

MOO, 562. 113 
505,1*5.712 
296,557,6*5 
233,*.HW,72y 

l,syO. 

|564,667,®5 
513.971.474 
490,854,848 
403,667,575 

•Census Bulletin No. :wo, April, 1894. , , wholesale; 507 
' In 1H90 Includi Oil • •tabllshmeni* reported os •*slaughtoringawl meat n(j 249 estftb- 

e^tAbllshmcnt* rejwirted v “slaughtering, wholesale, not including meat pacsuig. 
llshinents reported 10. • "nitsage." „ . „ ntHimfacture of the 

'Iron and steel (nr l*yu does not Include establishments that eontinuc the 
meinl into u more finished product, such a* wire,nulls, and spikes. 



FORESTS IN JAPAN. 

MY 

SIIIKAZO SUWA. 





THE MAP SHOWING 
THE DISTRIBUTION OE THE FOREST OE 

JAPAN. 

Yaina 

Ka n af 3' 

4VW '£te|t 

/# 
// I 
j!_i__ 

Nostu 

$£ 
P 



K? 1*15 

m-v - 

Ka n af 

.WIlffT 

& sf &M' 

A »4* 

I, «f «, J. f ^Si^a 

ANDREW B GRAHAM, PHOTO-UTHO.WASHINGTON.D.C 

w i*r\ 
■®> / 



FORESTS IN JAPAN. 

By Shikazo Suwa. 

From the remotest period great attention has been paid for the man¬ 
agement of forests, the fair success of which has shown a wonderful 

fact; the people* (nearly 40,000,000 in number) of Japan (one of the 
oldest countries in Asia), whose manner of living needs more quantity 
of timber and fuel than any other nation, have never suffered from 
the want of these valuable materials. The fact shows that there must 
have been and still are at present many laws referring to forest man¬ 
agement; as, for instance, after the removal of the natural cover, the 
soil is never allowed to be exposed to the sun and wind by the obligation 
of national or local laws, or else the devastated hills or mountain lands, 
partly or quite absent of trees, are usually to be covered by artificial 
planting. But if I were to mention these laws they may fill a large 
volume; .so that I will describe only a short sketch about some on 

present conditions of forests in Japan. 

I. Forestry Sections and Principal Trees in Them. 

in order to manage the forests belonging to the Government, the 
whole extent of the Empire (Hokkaido excepted) is divided into ten 

sections, according to the political convenience, as is shown in accom¬ 
panying map, and each section has an experimental station and a 
branch office under the direction of. the central government forestry 

bureau in Tokyo. 
The names of the sections are as follows: Aomori, Akita, Miyagi, 

Tokio, Nagano, Osaka, Hiroshima, Kochi, Fukuoka, Kagoshima. 
Among these sections the forests belonging to the imperial household 
and individual persons are widely distributed, but they are out of 

description in this case. 
Japan grows more than 400 species of forestry trees, out of which 

the following will be most important for buildings, furniture, or 
ornamental purpose, and also for charcoal manufactures; as well as the 

predominating species in the country. 

1. Thuya doiabrata, L. Conifene. 
2. T. gigantica, Nutt. var. japoniea, 

Maxim. 
3. T. pisifera, Benth. et Hook. 
4. T. obtusa, Benth. et Hook. 
5. Cryptoineria japoniea, Don. 
(i. CophalataxiiH drupaoea, S. et Z. 
7. Tax us cuspidal a, S. et Z. 

8. Torreya nucifera, S. et Z. 
9. Ginkgo biloba, L. 

10. Sciadopytis vertieillata, 8. et Z. 
11. Pinus denai flora, 8. et Z. 
12. P. thunbergii, Parlat. 
13. I*, pervifiora, S. et Z. 
14. P. koroiensia, S. ctZ. 

| 15. Picon polita, Carr. 

# 
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l«l I*, almrkiana, Garr. 
17. I*, luicraaptratft, Carr. 
18. T»ug» alcbohlU, Carr. 
19. At ilea tlnna, 8. ct Z. 
20. A. Vletcbilt Honk. i*t I Inchat. 
21. A. uuirii’wii Ma*tcni. 
22. A. ypliylln, Maxim. 
2il IjiHx )<'|>tnle|4nf Gord. 
24. I'odocarpu* mnrmphylla, Don. 
25. IVrridlphyllnm H* minim, S. ct /. 
20. Magnolia knhti*, I > 0, 
27. M. hy|N»U*inii, S. ct Z, 
28. Camellia jap mica, l#.—'Ternafroe mi- 

mw. 
29. Till* nmlata, Mill., var. japonic*, 

lfb). Til. ami. 
36. .Fxulm* turbinuta, III. Hapindaewe. 
HI. Acer biimyirinnmn, Mb). 
H2. A. ptirpiiraurvnw, Fr. et Sav. 
HH. A. argu turn, Maxim. 
HI. A. Pph-Mtttm, I aim., var. tikumndti- 

octar, Maxim. 
35. A. (larviflHnim, Fr. ct Saw 
35. A. ilyalylitm, 8.et Z. 
37. A. cnrpinifolium, H, et 
3H. A. rmtajigifolinm, H, et Z. 
38. A. mlinrrve, S. et Z. 
40. A. pietum, Thunk 
41. A. triti«lurn, Thunk 
42. A. tnrtaricmn, L, var. aidantac, 

Franck. 
43. A. japonicum, Thunk 
44. A. |taliiiatum. Thunk 
45. A. rintifolitim, C. Koch. 
46. A. dialNtlium, III. 
47. A. picnanthuin, C. Koch. 
4H. Hhua vemicifoni, I). C. Anararrli- 

acwi*. 
40. Clad mafic am urenaia, llcnth. et Hook. 

I-cguminoacu*. 
50. Sophora japonica, L. 
51. Pnum* i*eudo-cen*ua, Lindl. Koaa- 

cea*. 
52. I*, maximowicxii, Hupr. 
5H. Diatylum raceinoeum, S. et Z. Ham- 

amelideee. 
54. Cornua rnacrophylla, Wall. Coma- 

cea*. 

5.). I>inHpimr lotna, L» Filename. 
56. 1). knki, L. Fil. 

5<. FYaxinua mandaharica, Rupr. Olea- 
me. 

5H. F. pubinervia, Ill. 
59. Faulownia imperially 8. et Z. Sero- 

phulariaceie. 

00. Cinimmontum nunpliom, NV 
I juinuntv 

t»l. Marhilua thmilicrgti, S. «*t Z., var. 
(Uamvaeona, III. 

02. Ultima cam peat ri*, 8m., vir. vul- 
garia, Planch. (Ilmacew. 

63. iT. montana, 8m., var. lamiata, 
Tniutt. 

04. T. parvifolia, Jacq. 
65. Zclkown kcyaki, ffleh. 
06. Celtia ainencia, lVra. 
•17. Aphannuthc aapern, Plauch. 
68. .Iiiglana regin, I.., var. wnencis, 

Cnaim. Jnglandacore. 
00. Juglnn* Sioboldii, Maxim. 
70. Platycarya rhoifolia, 8. et. A 
71. I*. atrohilaooic, S. et. Z. 
72. Itetula allai, L. var. vtil>r»ri** Ueg. 

Ilctulumc. 
73. II. allw L. var. Tanaii, Reg. 
74. H. utmifolia, 8. li Z. 
75. H. hhoj]iattni, wall. var. Salxwdata 

Kng. 
70. AIiioh maritina, Nutt. var. jajwnica, 

R«ff< 
77. Alima llrina, 8. et. Z. 
7H. A. inmim, Willd, var. glam-a, Ait. 
70. Carpi nua jnj arnica, 1U. Corylaoea1. 
so, C. l-arixfloro, HI. 
si. Corylua pcterophyllai Fiach. 
82. C. mat rata, Ait. var. SieboMiana, 

Maxim. 
8.1. Quercm dentata, Thunh. Cupuli- 

fcnea. 
H4. IT crinpula, 111. 
85. Q. criapala, III. var. gn«**errata, 

Mhp 
86. lb gtandolifcra, HI. 
87. (2. variahilia, HI. 
kh. nerrnta, Thunk 
89. 12. glabra, Thunk 
90. 12 acuta, Thunk 
01. (2. tfilvn. Thunk 
92. 12- glauca. Thunk, forma acriet*. 
03. (-2- phyllireoidca, A. Gray. 
04. 12- glauca, Thunk, forma ^abra 
95. Cuapidata. 12-. Thunk 
5H». Caataiu'A vulgaris, Lam. var. jajxin 

ica, I). C. 
07. Fagua aylvatica, L. var. aaiatica, 

I>.C. 
os. F. Hickildii, Kndl. var. undulata, w. 
09. Salix mulincrvia, Fr. et. Sav. 8alici 

nere. 
Mhi. 1'opulua puaveoleua, Fisch. 
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II. Areas and Classification of Forests, Including some Wasted 

Lands. 

(first) areas of forests. 

The total area of the Government forests is estimated at 17,859,489.4 
.acres, and that of the devastated lands 22,362,844.7 acres. The area 
of forests, including some wasted lands which belong to the individual 
persons, is estimated at 29,269,526.2 acres, and that belonging to the 
imperial household at 8,476,044.2 acres. 

SECOND CLASSIFICATION OF FORESTS. 

I he foicsts I refer to here are exclusively Government property, 
and they ate classified into two kinds, as for permanent preservation 
and for national consumption. 

CLASS A•—FORESTS FOR PERMANENT PRESERVATION. 

This class of forests is again classified into two kinds, according to 
the different purposes, as follows: 

I^irnt kind.—This kind of forests is of such nature as to be neces- 
sary in preventing the washing of the soil, checking the winds, and 
influencing the climatic conditions. Such forests are therefore 

usually found at the source and hanks of rivers, foot of mountains, 
near seacoasts, etc. Trees and bamboos growing on such places have 
been counted ns follows: 'Frees, 44,861,214 pieces; bamboos, 392,381 
pieces. 

Second kind.—This kind of forests is of such nature as to be kept 

for scenery or ornamental purposes. Such arc therefore usually found 
in famous old places and parks. Trees and bamboos growing on 
such places have been counted as follows: Trees, 101,538,262 pieces; 
bamboos, 437,053 pieces. 

CLASS n.—FORESTS OF NATIONAL CONSUMPTION. 

This is again classified into three kinds, according to the nature of 
growing plant*, characteristics of soils, etc. 

First kind.—This class of forests ranks first, growing the best kind 
of timber trees, such as cinnamon, camphor, Zalkoa keyaki, some soft 
woods, oaks, etc. The land whose nature of soil and climatic condi¬ 
tions are well adapted to grow the best kind of timber trees is 
included in this class. To have the best conveniences for transporta¬ 
tion is also necessary for this class of forests. Trees and bamboos 

have been counted, 1,136,930,443 pieces, and 1,737,371 pieces, respec- 
tivelv, growing in this class of forests. Besides these plants, Edge- 

worthia papyrifera Sieb. et Zucc. (Thymelfeace*), which is specially 
raised for fibers, have been counted, 357,910 pieces growing in the 
forests of this class. 
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*SW*md kind. Forests of tlm class rank second, growing trow of 

inferior nature, and the noil and locality an* much poorer than those 

of the hint class. Trees, 44R,4KR,584 pieces; Immhoos, l,8Sff,23!) pieces; 

K. jHipyrifcnty l,0(J2,IMH) pieces. w 

Thin/ kind. — Forests of this class nmk last, growing trees of 

poorest nature, hardly tit for building or constructing purposes. They 

are usually consumed as lirewood or charcoal. Trees, <157,374 pieces; 

IniuiIkh)s, 3,012,801) pieces. Besides those mentioned above there are 

still many tracts of land in the different parts of the Km pi re which 

would he classified either as agricultural or forestry lands, hut their 

descriptions are omitted hen*, as their research is not yet finished. 

III. Chops from Forests. 

The topic l refer to here is also from the Government forests. 

There are no statistics about the crops of the imperial household or 

of individual persons. The following table shows the results of the 

last four years and an estimate for this year: • 

(Vo/*Jrwn (iot'frvmntlforrni*. 

Ymr* 
TiuilM'fN for 

iHiiMittjr*. iwn* 
•t motion*. ho. 

IMO. 
isil. 
IWB. 
i m i 
lw>l. 

i'uhir/frt. 
(V, KVJ, tax. KVJH 
v 'I 

11. Vfi, vwmM* 
in, am, mm. or.' 
'JO, *42,066.00*4 

\\ < m h 1 for furl* 
and eluueos] 
imtiiiif»rtim<M. 

VulHCjrri. 
27.1W. :w*.or»M 
41,708. «».*»; 
40,4*4, IM. 0644 
W, 907,2M. 9770 
70.Vil.7ia. IUWS 1 

Total. 

(Stine ft rt. 
aa.0ll.KW.9ltt 
!i0,6«9.9M.8«» 
V2.27ilSI.7142 

101. lS7.W.»fi« 
yO.*AB,7A50T2 

The average yield |**r acre differs from 2 to 5 cubic feet in round 

nmnlters, as shown in the following table, provided the yield of this 

year is merely an estimate: 
Cubic ft ft- 

18110. 1847 
1801.2.834 
1892. 2.926 
181i:i.5.679 

ism. . . .5.425 

IV. Geographical Distribution of Plants. 

In regard to the natural distribution of plants, we limy divide if 
tor convenience into five zones, under some particular names of plants 

• r^i 

familiarly known among Japanese, as follows: First zone, rial# 

wightmna Wall.; second zone, Pinwt tfiunftm/ii Parlat; third zone, 
Fagwi xitholdii Kndl., var. undulata. III.; fourth zone, Abu# vtutena 

Ib'uk. i t Hoehst.; tiftli zone, PinuMptunila Keg. 
Trrsf znn,. This zone, extending from 30° to 314 north latitude, 

lies in tli». warmest |>ai*t of the Kmpire, and grows 23 particular species 
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of plants, such as Pinm wigh/iana Wall., Althxm rosea L., Podoca/rpus 

natjeia K. Hi**, etc. Resides these plants about 20 species of valuable 
timber trees are widely diffused, both in the northern portion of this 

zone and in the frontal portion of the second zone. 
Second zone.—This zone, extending from 31 to 36 north latitude, 

occupies nearly one-half of the warmer part of the country, and grows 

4.9 species of special plants, such as Pinm thunbergii, cinnamon, 
camphor, Quercus acuta, Q. cusptdata, Q. glauca, etc. hiom the 
northern part of this zone up to some extent of the third zone there 

grow about 70 species of big timber trees. 
Third zone.—This zone lies between 35 and 45' north latitude, 

projecting into the northern extremity of the country, so that it 
occupies nearly one-half of the colder regions of the country. The 
special plants grown in this region are Fag us sieboldii, Aecidus tur- 

hinata, varieties of maples, Thuya d/olabrata, Thuya ohtusa-, etc., 
55 species in number. hrom the southern portion of this zone up to 
some extent of the fourth zone, there also grow about 13 species of 

other plants. 
Fourth zone.—This zone, extending from 35 to 40 noith latitude, 

and ending at the extremity of the main island or houshiu, occupies 
almost all of the cold mountain regions and grows only two species of 

special plants, as Aloes veitchii and Afoes Jirma. 

Fifth zone. This zone being chiefly applied to the high peaks and 
also the coldest regions of the country as far north as the Kuril 
Islands, the plants found here are scarcely of true shape except only 
one species, Pinaspumila, which grows usually in irregularly crooked 
manner under climatic influence, and is hardly of a few feet in height. 
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• UTILIZATION OF FOREST PRODUCTS. 
By (i. Sku.krghicn, l^rojcunor of the Technical //i(jh School, Slockholm, Siccdcn. 

I. LUMBERING AND HARVESTING OF FOREST PRODUCTS. 

A. TREE FELLING. 

It ran be readily understood that the presentation, within the limits 
of international exposition, of the different means and methods used in 

the lumbering industry is a rather difficult undertaking, and that 
almost the only practicable way of doing this is by using photographs 
and models. It is only natural, then, that very few exhibitors were to 
be found in this group, among which are to be especially noticed 
Michigan, Germany, and Russia. The logging-camp exhibit of the 

State of Michigan attracted, for very good reasons, a great deal of 
interest, and might be said to have been the most unique, character¬ 
istic, and, in its way, complete arrangement on this side of the 

grounds. 
It might reasonably have been expected that several modern appli¬ 

ances for felling trees should be represented, but, on the contrary, it 

appeared that the tool mostly in use for this purpose is the ancient ax. 
As regards this simple and efficient tool it will be curious to observe 
how many different opinions exist among the workmen concerning the 

shape of the handle. It has almost grown into an axiom that a forging 
sledge ought to have a straight handle, an ax a curved one, depending 
upon the kind of motion of the right arm in liftingand lowering the tool. 

The fact still seems to be that many a forester prefers to work with an 
ax having a straight handle. A rather modern style is represented 
by the so-called double-edged ax (tig. 1), which tool will last longer 
without sharpening, having two edges, though it might be assumed 
that it is more difficult to handle, as the head, compared to that of an 
ordinary ax, has too much “overweight,” due to the fact that the center 
of gravity is situated in the middle of the eye instead of below this 

place. 
The want of a really efficient machine which will effect a substantial 

economy over the ordinary and, in many cases, tedious process of fell¬ 
ing and crosscutting trees by the ax or handsaw has caused a great 
many attempts to achieve this result by the employment of steam 
power. Almost all the machines invented for this purpose have failed, 

559 
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in consequence of being ho complicated and troublesome to adjust that 
tin* tiino expended in moving thorn from tree to tree, and pivjwrinjr 
them for work, has more than counterbalanced any saving which they 
effected when actually cutting. This is no doubt the reason why no 
machinery for tree felling was exhibited, though several of them, 
mostly driven by steam, have been lately introduced into the market. 
The only tool of this kind exhibited was a folding sawing machine, 
manufactured at 241 249 South Jefferson street, Chicago, very similar 
in construction to the Ellis combination sawing machine. These 
machines (tig. 1) consist of a saw blade, guided by a roller and driven 
l»v means of a handle, which can be adjusted at any angle, thus making 
it possible for the workman to keep a more convenient position during 
work. It can easily be converted into a crosscut saw for cutting ofl 
logs on the ground. ()u the whole, this tool seems worthy of commen¬ 
dation, having the advantage of being light and easy for one man to 

earn*. 

Fio. 1.—Tree feller. 

Ii. TRANSPORTATION. 

The different methods of transporting timber from the places where 
it is cut down t<> the sawmill or other place for mechanical lnanipua 
tion must naturally depend upon the local topographical conditions, 
and thus we find that each country has adopted its own plan foi t is 
purpose. In the large forest districts of the United States, where c 
ground in some places is level and swampy, in others mountainous an 
crossed by streams, many different methods of transporting the linn >ei 
from the forest must lie resorted to, among which several have attains 
a high degree of perfection, rendering them >vell worthy of being 
introduced abroad. In order to get a clearer viewr of the more system 
atical methods for transportation, wc will consider separately those 
using railways, cableways, and waterways or streams. 

Logging by rail has of late years been adopted to a great exten . 
Originating in the State of Michigan, this method has lately been 
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extensively introduced in other States, especially those in the South. 

Until within a comparatively few years the mode of logging, both in 

the pine and hard-wood forests, was done wholly by teams. In the 

Northern States the lumbermen usually conducted their operations in 

the winter seasons, as better roads could then be maintained with snow 

and ice than by means of dirt or corduroy. By the adoption of this 

system the nine months of inactivity during the spring, summer, and 

autumn, with their resultant loss of interest on investment, deteriora¬ 

tion upon idle equipment, and expense of caring for stock, etc., has 

been eliminated from the cost of production. 

The mode of logging by rail differs in different places, and is governed 

entirely by the varying requirements of the lumbermen. According 

to information received from Mr. J. II. Roberts, superintendent of the 

Michigan forestry exhibit, the general rule is to make use of conven¬ 

ient and available banking grounds upon lakes or streams, where suf¬ 

ficient depth of water will also admit of floating or driving of the logs. 

A ba.HC of operations thus established, the roads penetrate the forests 

Flif. 2.—Lofodtig curt. 

at as nearly a tangent line as the formation of the country will admit, 

without too great a cost of grading, filling, etc. After entering the 

timbered sections, spurs or sidings are constructed, leaving a distance 

of some 400 feet between each siding and the main track. Skid- 

ways arc constructed at convenient distances for the loading of the 

cars, and upon these are skidded the logs between the sidings and 

the main line. After the cutting has been completed, these sidings 

are removed to other desirable stations adjacent to the main line, and 

this operation is repeated until all the timber has been harvested. 

I he matter of grades and alignment of such roads are not by any 

means serious obstacles; steep grades are not considered impracticable, 

even when they attain a maximum of S per cent, and curvatures of 

10 to 2u degrees have been successfully operated upon. The roadbed 

or line, after its location has been decided upon, is usually cut out or 

cleared alxmt 14 feet in width. Any trees or timber of a merchantable 

quality found upon the same arc cut the required length and skidded 

upon suitable and convenient skidways and then remain until trains 

are operated, when they with others are hauled to their destination. 

col expo—02-30 



REPORT OF t’OMMITTKK ON AWARDS. 

tin* timin'!* rcM|iiiml for tit's or stringers in the const met ion of the 

road ln*ing made from any suitable timin'!* found upon such “rightof 
way." All trees tlmt are growing upon space to he occupied by track 

are cut and stumps removed; lives growing outside of such space, and 

within tin* 14-foot right of way, are sawed down close to the ground, 

so that the stumps left will not interfere with or obstruct the opera¬ 

tion of the road. Then a grade line is established, and cuts or tills, in 
shape of side easting or log tilling, are resorted to in order to bring the 
roadbed to the established grade. 

I be total cost per mile of such a mi I road is estimated at about $3,000, 

and the approximate cost of equipment to operate It! miles of logging 

railroad would he about ineluding 20 logging ears at $200 each, 
and I locomotive at $4,000. 

In transporting the logs to tin* loading ears a two-wheeled car, of 
the appearance shown in figure 2, is sometimes used. When in use, 

the wheels are hacked directly over tin* logs, the long tongue or shaft 
being thrown into a perpendicular position. The logs arc then 

encircled with a heavy chain */, attached to t he axle of I lie wheels, where- 
u|m»ii the horses move forward a short distance, thereby bringing the 

r Hi. it, 

tongue down ton horizontal position A, thus swinging the logs up sev- 

eial inches from the ground. The logs are then securely bound, the 
horses attached to the end of the tongue, tin* whole load, consisting of 
thiee to five logs, then being easily moved through the forest. The 

wheels are strongly built, being made entirely of oak, and are 10 feet 
in diameter and fa inches wide at the rim. 

In tin* winter heavy sledges arc used, shown in figure 8 and exhibited 
at tin* Michigan logging camp, as well as the above-mentioned car. 

1 he runners are made of white oak, 5 feet apart, and joined together 
ly\ means ot a strong beam, or bunk, 14 inches square and 16 feet long. 
I nno such sledges were tied together with two chains crossing each 

«>tln i and going from the middle part of the' front sledge to the front 
pait of the hack sledge. In order to facilitate the passage through 
tui yes, tin* bunk is movable on a strong vertical pivot. As an 

< xamplc of the great loads sometimes carried by th< •sc sledges, it may 
b< mentioned that not less than 51 logs, 2 to 8 feet in diameter and 18 

*n length, representing 86,000 feet of lumber, were drawn by one 
team of horses through the forest. This load on the two sledges was 
exhibited at the logging camp. It had a weight of 144 tons and a 
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height of 88 foot. It follows of itself that tin* ground must Dceovend 

with ice, the road carefully made, and the sliding surface of the runner* 

sufficiently large to prevent their sinking under the heavy loud. 
The next operation is to load tin* logs upon tin* ears. I In' loading 

crew generally consists of four men, one of whom (the loader) stands 

upon the ear or load. Aided bv the handy emit hook, he has to di- 

play a great deal of skill and judgment, as the logs are rolled up on 

the skidway, in arranging them in such positions as to insure the load 

being large and safe. Another man attends to the logs on the "hid 

way (inclined plane, consisting of two logs with their lower ends on 

the ground, in about 30 to 3,7 ), and arranges them for the horse, 

while the other two men are occupied, one at each end of the logs, 
to guide them safely as the horse pulls them up the skids. The logs 

are thus moved by means of a ehain and a pulley tixed in a convenient 

position. The loading operation is thus made a comparatively easy 
and speedy one. The ears will average in load about 2,500 fret each, 

log scale, while the time occupied in loading them will not average 
over two and one-half minutes curb. 

The locomotives ordinarily in use on these railways, and for this 

purpose, are somewhat different in construction from the iiMial types. 

Three such logging locomotives were exhibited, one made at I laid win 
Locomotive Works, Philadelphia; one from II. K. Porter & (Jo., Pitt- 

burg, and one from Lima Locomotive Works (Shays intent). 'file 
first named had two coupled driving wheels, one pair of smaller cm 
rving or truck wheels in front and one pair behind (donhliveudcr 
model). It used wood as fuel, and had a gauge of 4 feet 8$ inrhos. 

Among its principal dimensions may especially be mentioned; hiann- 

ter of cylinders, 14 inches; stroke of piston, ‘24 inches; diameter of 

driving wheels, 44 inches; diameter of truck wheels, 24 inches; inside 

diameter of boiler, 44 inches; thickness of boiler plate,} inch; total 

heating surface, 721 square feet; working steam pressure, 180 pound* 
per square inch; total weight, in working order, 72,130ix>umis; length 
ot engine over all, 31 feet. 

In front of the boiler was a hauling apparatus, which naturally 
would beot great use in the forest, and the chimney had a tire extin 

guisher. On the whole, this locomotive seemed to answer well iu 

8tr°ngly a“d Pm:til'#Ily ,mi"’ with ,b*' par*. 

Shay's locomotive was built with apodal reference for work on 
heavy grades an.! sharp curves. It differed in its constructionentirely 

10m the former type, the driving wheels being placed four in fc i 

and four behind, all of them driven bv «.nltSoth IhZlti7 

two parallel shafts, one on each side of the locomotive. These 

eived rotary motion by means of cranks moved In the pistons 
steam cylmders, of which three were placed in a vertical 
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each side i(nd on tin* middle part of the locomotive. The two truck* were 
movable on vertical pivots, in order to pass curves, and the two driv¬ 

ing shafts were, for this purpose, made in several parts, connected by 

universal joints. Thus arranged, the locomotive was said to overcome 

grades) of 10 per cent and curves of 08 degrees. A few remarks 

might possibly be made against the practicability of this construction; 

Pit). I. — I».>n nlliM litm iiL 

as, for instants, that all the movable parts wore placed outside, 

exposed to blows from timber nr stray wood; that the eight pairs of 

eonieal driving wheels absorb a great amount of power; and that, by 
breaking, a pair might easily get out of working order, thus rendering 

the whole locomotive for the time useless. Its principal dimensions 

were: Diameter of cylinders, II inches; stroke ol piston, I- inches; 
diameter of the (8) driving 
wheels, 32 inches; diameter 

of Unler, +4 inches; length 

of the (106) lire tubes, 9b 

inches; diameter of the fire 

tubes, 2 inches; capacity of 
tank, 1.8(H) gallons; total 
w heel ha.se, 27 feet 4 inches; 

length over all, 89 feet; 
weight, in working order, 
80,000 pounds; fire box, 73 
inches long, 40 inches wide, 

52 inches deep. 
The logging cars in use on 

these railways have small 
wheels (24 inches in dia¬ 
meter) to facilitate the load- 

Km. fc—I**r-foot binder. jnfr and usually have their 

couplings so arranged that the distance between the cars may be 
adjusted to suit varying lengths of logs. The frame is provided with 

tour dogs to keep the bottom logs from rolling. A novel and prac¬ 
tical arrangement, shown on one of the ears, consisted of the patented 

I hompsoii self-locking dog attachment (tig. 4), by means of which the 
dog could easily Ik* raised or lowered from the opposite side ot the car 
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by means of a connecting rod. This is a simple and cheap, but most 

effective, device, which enables the quick and safe unloading of a train 

load of logs. The track opposite the dumping place is built with one 

rail lower than the other, so that the car has a sufficient side incline to 

cause the logs to roll otf by force of gravity upon the release of the 

dog, which is absolutely self-locking when standing upright, but may 
easily be pulled down by means of the connection to its lower arm. 

Fiti. fl.—Kori*l mi I way logging nir. 

It is in practical operation on many of the large logging railways in 

the United States, notably by the Missouri Lumber and Mining Com¬ 

pany at Grand in, Mo., and effects great economy in the handling of 
round timber by rail. 

Another arrangement for chaining logs together on the car was 

tlie so-called “deer-foot toggle binder," illustrated in figure 5, which 
seemed to be both safe 

and practical: The Russell 

Wheel and Foundry Com- 

pany, of Detroit, Mich., ex¬ 

hibited logging cars of prac¬ 

tical design and strong and 

solid construction, having 

wheels 26 inches in diam¬ 
eter, journals 3} inches by fio. 7.-skiddingapparatus. 

7 inches, and a total weight of 12,000 pounds. 

I he only country in Kurope where railways are used on a some¬ 

what large scale for forestry purposes is Germany, whose exhibit dis¬ 

played several models of arrangements more or less in use in that 

country. The railway system is the narrow-gauge and the cars are 

mostly constructed of iron or steel, as shown in figure 6, thus differing 

from the wooden frame used on the American cars. Underneath the 
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frame runs a brake shaft, by pulling on which the blocks are pressed 

against tin* wheels. Figure 7 shows a skid way, the inclined plane of 

which can In* changed tosuit the loading cur below. The log is hauled 

up by hand, whereupon the skid way is lowered by turning the two 

strong vertical sup|K)rting screws until the log rests on the cur. 

It may le* of a certain interest to compare the cost of building 

different kinds of roads for forestry purposes. A wording to informa¬ 

tion from (iermanv and from experience there gained, an ordinary 

“corduroi*' road would amount to #1 per mile, a gravel road$1.35, 

a macadam road $2.35, and a movable railroad track £1.17, all of the 

same width, or 13 feet. 

If the logs are to la* transported over swampy grounds another 

method has proved itself to be practical, namely, the using of cable- 

ways. which, since 1885, have been successfully in operation in sev¬ 

eral cypres.* forests, among others by the Ruddock Cypress Company, 

of New Orleans; hotelier Moore, Hoyden & Wyman, et al. As 

this system seems to have several points of excellence, especially 

Butters* patent log skidder, a somewhat more detailed description of 

Kin. The *IcI<!<II»k mrrliare. 

the same might he both of interest and use, especially for foreign 

countries, where this comparatively easy mode of transportation is 

almost unknown. 

A wire cable strong enough to carry two or three logs is suspended 

between two trees, of which one (the head tree) is chosen near the 

place for log deposit, and the other (the tail tree) is situated at a con¬ 

venient distance, traversing the space where the logs are picked up. 

I he cable is fixed about 50 feet from the ground on the head tree and 

25 feet on the tail tree, if the ground is level. On this cable runs the 

skidding carriage* (fig. 8). The outhaul rope (see fig. 9), which passe* 

from the hauling drum over a sheave of the head tree hack to the tail 

tree*, running then* through a sheave again and returning to the eat- 

riage, passes through a double block on the side of the skidding eai- 

riage. To the lower end of this carriage is attached another sheau*, 

through which runs a hoist rope with a set of special logging tongs. 

I lie double cylinder engine has four hoisting drums, fitted with Beck¬ 
man patent frictions. Karh drum is thereby perfectly independent 
<>1 the other in its action. The front drum is arranged to operate the 

out haul rope; the drum next behind operates the hoist rope of the 
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main cable; the two rear drains, which are arranged side by side, are 

used for operating the loading cable, one for hoisting and one for 

s 

hauling out the carriage; or each drum may operate a hoist rope, thus 

running two loading caMes at once. The engine is either of 40 or 50 
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horsepower; tin* drums are 24, 80, IS, and 21 inches, respectively, in 
diameter. The vertical boiler is 58 by los inches in diameter. 

The rigging is put on one tret* while the other is being used, so 

that as soon as the logs around one “setting" have been loaded the 

engine is moved to the next “setting * with the least possible delay. 

The loading carriage, visible on tin* right side in figure 9, in per¬ 

forming its function does not need to be moved very much on the load¬ 

ing cubic, hence it is not fitted with wheels, as is the skidding carriage 

on the main cable, but rests on wood set ujxin end. The block and the 

loading hoist rope are similar to those on the skidding carriage. 

\\ hen the apparatus is in operation the skidder receives its load by 

the tongs being hooked into the log near the end; if the log is light, 

additional tongs are secured to other logs, the hoist rope engaging all 

of them. This rope is wound in by the man in charge of the hoisting 

drum, until the logs arc gathered altogether and the ends hoisted well 

in the air. Then the hoist rope isdrawn in at the same speed that the 

man at the engine allows the outhaul rope to he paid out, and this 

gives to the logs their horizontal motion. If in their passage toward 

the head tree, stumps or other obstructions are encountered, the man 

in charge of the outhaul drum holds it by the brake for an instant, 

until the man at the hoisting drum has hoisted the ends of the logs 

high enough to clear the obstruction, whereupon the logs can he 

drawn toward the head tree. As soon as the logs are deposited as 

near as practicable to the head tree the skidding carriage is hauled 

back to receive another load. The tongs on the loading carriage then 

pick up the logs, one by one, and loads them on the cars. 

In swampy places the engine with its hoisting drums may be placed 

on a scow, floating on a stream, in which case the mast on thoseow 

serves in place of the above-mentioned head tree. The logs are drawn 

and thrown into tin* water or canal, the skidding carriage drawing the 

logs to tin* fiank and the loading cable dragging them from the hank 

into the water or loading on to a scow. 

Another simple and rather original system for the transportation of 

logs in forests consists in hauling them on the ground; and in several 
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places, as in the cypress swamps of Louisiana, this (Baptist) system 
has become popular. It involves the use of a powerful double drum 
winding or pulling engine, employing two steel cables about 1 inch in 

diameter rigged on the tail-rope plan, with a sheave secured in the 
woods 3,000 feet from the engine. To tin* ends of these cables are 

attached a chain and tongs, and over the same a steel cone (tig. 10). 
A third cable about three-fourths inch in diameter and 3,000 feet long 
connects the ends of the pulling cables. When a log is being pulled 
in by one cable the other is being drawn out into the woods. In this 
manner the logs can easily be drawn in without becoming imbedded 
in the ground or caught bv obstructions. 

The above-mentioned different appliances for logging by cable ways 
are manufactured by tin* Lidgerwood Manufacturing Company, New 

York. 
In countries abundant in waterways, such as streams, rivers, or 

canals, tin* transportation of the logs from the forest to the sawmill 
will he greatly facilitated. Still it must always depend upon the char¬ 
acter of tin* stream whether 

or not it may he practically 
used for this purpose; and 
in anv ease several arrange¬ 

ments become necessary to 
prevent the logs being 
stopped in the course, to lead 
them into the right direc- 
tion, or to assist t heir passage 
through falls or rapids, etc* 

The floating system is highly developed in several countries in 
Europe, among which may be especially mentioned Sweden and Russia, 
and in the former country this manner of transporting logs is more 
common than others. In rivers and smaller streams the logs are trans- 

CJ 

ported one by one, while on lakes they are collected in bundles for 
easier handling. 

r.Arcnrw:i 
i;.ss2llfess;i 

Fig. 11. 

Figures 1L to 15 illustrate the use of these waterways in Sweden. In 
the larger navigable rivers there the law requires that an open channel 
he kept in the middle (king's way), where steamers and boats can go 
without being troubled by the logs. In small rivers or streams the 
existence and necessity of such a way is very often disputed, which 
causes a great deal of litigation between the owners of the land, 
especially in building weirs and flood gates. In order to guide the logs 
during their passage, to prevent them from entering the king's way or 
lodging on the shore, there is a continuous row of logs, having their 
ends linked together, floating on the water, and by suitable means 
fastened to the bottom, so as to keep a steady position. Two different 
arrangements for this purpose are shown in figures 11 and 12. Accord- 
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injr to the former method it strong beam stands upright in a wooden 

Ik)\ tilled with stone and placed on the bottom. The top of this beam 

rises above the surface and passes through a hole in the horizontal 
floating log, which thus will be able to rise and fall with high and low 

water. In some places the vertical beams an* simply driven down in 

the Iwittom. The other arrangement, which is perhaps most in use, is 

executed in such a manner that the floating logs in certain places,such 

as !tends of the river, etc., are fixed to large stones on the bottom by 

means of logs hooked or chained together. Figure 12 shows two such 

connections to the bottom, but in many cases one will he sufficient, as 

Km. 12. 

the flood usually keeps it in proper position. Instead of fixing the 
logs to a stone then* might be built a wooden box, which is afterwards 

filled with stone and sunk. This method is preferable in deep water. 
The difference between high and low water in the Swedish rivers never 

exceeds 2D feet. 
In some cases it will be enough to fix the end of the upper log at a 

strong support and let all the logs in tin* chain below' have a tree 
motion in tin* water, only kept in place by the power of the stream. 

If, in this ease, it should he necessary to guide the floating timber in 

Fig. IS, 

an oblique direction, as is indicated in figure 13, where the water runs 
in the direction of the arrow a and the timber is guided as the arrows 

h are pointing, then two logs are fixed together at a certain angle b) 
means of crossbeams </, which latter are thus resting above the sui- 
face of the water so as not to interfere with its motion. By ft veiy 
simple and ingenious device the guiding line of the logs might he 
changed to any direction, as the diagram, figure 14, shows. If the logs 
forming the angle are. of different length and the water running in the 
direction of the arrows c and ^/, then the power of the water will cause 
the system to turn round the point o, until it balances itself. Thus, i 
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a and 7> signify the lengths of the logs, equilibrium will enter, when 

, . t a sin vt 
p, a —jh but V~(l ,sln v mid !\~(l sln tr\ consequently: ^ j 

When there are falls or strong rapids in the river, as is very often the 

case with Swedish rivers, especially in the forest regions in the north, 

the logs are passed by means of sliding ways or chutes built of rough 

logs in V-shape, and resting on wooden supports, or, if the cost is not 

too large, a special canal is constructed around the rapids, and the logs 

passed by means of sluices. As a peculiarity it may be mentioned that 

there were exhibited in the forestry exhibit of Japan several paintings 

on silk, representing in the characteristic Japanese manner different 

means and methods of transporting timber in forests, and amongst 

other interesting features there were represented canals with sluices 

and V-shaped slide ways, built of timber in the same manner as those 

used in Sweden, and said to have been used in Japan since ancient 
times. 

In figure 15 is represented the general manner of building these 

waterways; a is an opening for smaller boats, and b is a movable float- 

Flo. 15. 

ing log, which is intended either to lead the timber on the right side 

(mostly during the day) or on the left side, as the dotted line indicates, 

when some of the logs pass through the opening. The log <j can also 

be moved in the dotted position by means of a winding apparatus, <\ 

tixed on the shore, and is kept in the drawn position by the force of 

the water. When h is open g must be shut, so that the logs may not 

enter the king’s way, e, which is intended only for steamboats and logs 

tied together in bundles or rafts; d is a steamboat pier and //are two 

places where the floating logs may easily be stopped, so as not to crowd 
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the assorting places below. Kach log is stamped in several places to 

indicate the owner, and when the logs arrive at the assorting places they 
are separated and drawn into boxes (ik hose") or partitions, each owner 
having his own tinilier box. 

Transportation on lakes or sea* is mostly done by rafts, which may 
Is* built in different wavs, as illustrated by figures Id, IT, and Is. 
Figure. Hi shows the ends of tin* logs drawn backward, thus keeping 

an inclined position, whereupon tin* logs are tied together by iron 

chains or ribs, mortised into smaller logs or tree tops. In figure 17 

the logs are kept together in horizontal layers of 200 or 300 pieces; 
these small rafts are then tied together, the whole raft thus consisting 

of 5,C(X> to 10,000 logs. The dimensions of the raft for transportation 
on canals is ordinarily kept at To by 15 by 3 feet. 

Kit*. li>. 

Km. 17. 

Km. Is. 

In the Russian forestry exhibit was shown a model of a raft as used 
in that country. It consisted of several smaller rafts (fig. 18), each 
built of two horizontal layers, crossing each other at right angles, and 
joined together by means of short pieces of timber and wooden strings. 

A raft thus built contains about 500 logs. 

IV. Drying and Seasoning of Wood. 

Much thought and inventive genius has been spent in finding out an 

expeditious and effective manner of artificially seasoning wood, and the 
most common method for this purpose is to pile the timber, after being 
cut to suitable sizes, in dry ing chambers, where the moisture is gradu¬ 
ally taken out by meansof superheated air. The general rule in this pro- 
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ccdurc is that the wood must not lose all its moisture, but retain about 

8 to lo per cent, otherwise it will be brittle. Further, this drying 
must be done slowly and at a lower temperature in the beginning, 
varying from 150° and 200c to 250° F., this temperature, as well as 

the time, depending upon the nature of the wood. Continuous change 
of air is necessary. The drying chambers generally in use are heated 
by a system of pipes through which steam is circulating. The differ¬ 
ences in the systems depend largely upon whether the dry air is taken 
in at the top or at the bottom of the chamber. The former is the case 
in the older systems; the heated and dry air passes downward through 

the timber, spends its evaporating heat in absorbing the moisture, is 
thereby getting cooler and at the same time heavier, and passes out 

through the floor. The objection to this system is that there is no 

current, which consequently must be caused by artificial means, as a 
fan or chimney. In the other and more rational system the heated air 
passes from the floor upward, but in order that the air, after becoming 
saturated with moisture, may continue to rise, heat must be supplied, 
which purpose might be obtained by placing steam pipes at different 
places between the floor and t he roof. Thus, the current of drying air 
passes out through the roof according to the physical law that moist 
air of a certain temperature is lighter than dry air of the same tem¬ 
perature. The only thing necessary, then, is to keep the air at the same 

temperature in all parts of the chamber. 
A rather novel system of wood drying was exhibited, which always 

used the same quantity of air, circulating in certain directions. This 
drying kiln is shown in cross section in figure 19, It consists of a 
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chiunlier, having double walls h and e, and double Honrs c t\ the imu»r 

tloor lining open in I lit* middle. Tho outer walls < are made of hnws 

plate and serve as condensers, tho inner walls h an* double with an 

isolating Mihshince la*! wern. The heat is supplied through tla* pipes a, 

placed iilmvo tin* opening in the floor, steam or hot water passing 

through tin* whole* system. Inside* the kiln an* iron rails on which the 

hinder carriages */ are run. The principle for the working consists 
in the air circulating as shown by the arrows; that is to sav, the air 

being heated bv the pipes */, rises and passes through the lumber, 

absorbing its moisture, passes down between the walls //and e, where 

it is eooled bv contact w ith the condensing plates upon w hich much of 

its moisture is deposited, and perfectly freed from moisture it passes 

between the Ih/ors and becomes heated again. The condensed water 
trickles down the plates and is conveyed out of the kiln hy means of 

small gutters on the inside. When tin* air again enters into the kiln 
through the pijs*s #/, it is still so tempered with moisture that no abso¬ 

lutely dry air comes in contact with the lumber, except at the dry end 
of the kiln. This circulation goes on continuously until the seasoning 
is complete. Hy this process tin* lumber is dried in a moist air and at 

a hit'll temjwnitiire. 'Pile humidity of the air is so gradually and 

effectually lessened that warping and checking are considerably 

reduced; the continued use of the same laxly of air, without access of 

cold current*, saves a large part of the heat and makes tin* whole sys¬ 

tem economical. 
These kilns are manufactured hy A. II. Andrews To., Chicago. 

0 

The model exhibited had large sliding doors at Imthcnds of the cham¬ 

ber, the doors being Imlanced and moved up and down. The lumber 
carriages are introduced at one end and taken out at the other, when 

the wood is sufficiently dry. A good feature in the arrangement is 
that the heat increases at the back end of the chandler. This is done 
by placing a greater number of steam pipes at this end. By drying 
tin* fresh lumber at a lower temperature too quick drying, ease harden¬ 
ing, and warping is prevented; while as the wood gets drier the car¬ 
riage is pushed forward, where the temperature of the air is higher, 

whereby the whole process is done faster. 
An automatic steam tire extinguisher is arranged at the ceiling 01 

floor, plugs or valves of a fusible metal being melted down when the 

temperature increases to a certain maximum, thus causing steam to 

escape into the chamber and extinguish tire. 
I aken on the whole, this system of drying and'seasoning wood seems 

to have several advantages over those ordinarily in use, w hich will make 
it well deserving of introduction in foreign countries. That it already 

has gained great confidence is shown by the fact that more than 300 
Andrews drying kilns are said to be in use in the lTnited States. It 
may be added that the temperature for drying hard wood is kept at 
about lbo F., for soft wood (pine) about 200° (sycamore takes ulx>ut 
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170 ,poplar 190 ,Southern pitch pine200 ,ete.). The thickness of the 

brass plate is about 22 B. W. (t. The time employed for drying1 oak 

is four to five days, for yellow pine three to four days, and the steam 
necessary amounts to I horsepower per car of 4.000 feet lumber. The 
heat in the kiln increases about 1 F. per inch. 

II. Preparation of Lumber for the Market. 

There may at first be said a few words about timber measurements, 

which vary a great deal in different countries. In the United States, 

Canada, and partly in Mexico logs are sold by the thousand feet B. M., 
the unit of which is a piece 12 inches square on the surface and 1 inch 
thick, and this rule is invariable in all thicknesses above 1 inch. Hut 
all thin (under 1 inch in thickness) lumber or veneer is measured by the 

square feet of surface, i. e., by the superficial foot. In Europe, on the 
other hand, the unit of measurement is the standard, with the higher 

'denomination standard hundred, consisting of 120 pieces of the stand¬ 
ard. Thus, for instance, a Petersburg standard has a dimension of 12 
feet by 11 inches by 1£ inches, and is equivalent to PB feet H. M.; a 

Christiania standard has a dimension of 11 feet by 1) inches by l{ inches, 
equivalent to l(),5fl feet B. M., and a London standard has a dimension 
of 12 feet by 0 inches by M inches, equivalent to 27 feet B. M. 

I he Russian exhibit in the forestry building contained several sam¬ 
ples of merchantable lumber in various sizes, exhibited bv Th. Pvch- 

* w 

lau. Riga, owner of a sawmill producing from 12,000 to 15,000 Peters¬ 
burg standards annually. The deals and boards are shipped in lengths 

of 10 English feet and upward, averaging 16 feet in length. Riga is the 
center for an extensive export, mostly to England, and its sawed goods 
are usually classified in three classes: Crown quality must he sharp- 

edged, a few small knots being tolerated; half crown has some wane 
allowed, with a moderate* quantity of sound knots; third quality has 
wane and larger knots allowed. The brand is T,P for crown, T.P 
for half crown, and T P for thirds. The total Riga export of sawed 
goods amounts to about 100,000 Petersburg standards annually, prin¬ 

cipally white, but of late also of red pine. Russia also exhibited rail¬ 
way sleepers, or ties, of red pine, 9 feet by 10 inches by fi inches, and 
oak staves, different classes, such as Tonovka, second class, length 42 
Rheini. inches, width 5 inches and thickness 2£ inches; Pipovka, etc., 
all quarter-sawed, as is generally the case with this kind of goods. 
These staves are mostly sold by the “ heap," comprising ISO pieces 
and containing 46.66 English cubic feet. 

The rules in use for the reduction of round logs or timber to cubic 
feet or to feet B. M. are numerous. The ustring” or “caliper?' 
measure is mostly in use in Europe, whereas in the United States the 
Boyle, the Scribner, and the 44 Lumberman's Favorite*' rule are 
generally in use. The following figures will give a comparison 
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IN*tween these throe rules for obtaining the produet of a log in feet 
B. M. of sawed lum!>er: 

I>lniiH*n*r of l« . jo liulu*. :u» inches. 40 inchea. 
I— 

Lcujftli of Iok. 1*-' feet 20 feel. :u> feet. 12 flM l. 20 fret. 30 feet. 12 feet. '.•o feet. 30 (w*t. 

••Favorite". m 471 m 1, IMA *70 1, ISO 2,175 
Doyle's rale. 192 :rjt> |H4* •'<>7 M.S l,26fl m 1, 020 
Scribner's rule. . •iJO 8ft0 UW N21 •.net 1,506 

As will readily he seen from these figures, the 44Favorite rule, 
which has increased in popularity within a few years past, gives the 
smallest result in feet li. M., whereas Oovle's rule favors the larger, 
Scribner’s tin* smaller logs. 

A model of a rather novel arrangement was exhibited for use in con¬ 

nection with sawmills, namely, a log-thawing apparatus (Crittendens 
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patent), seen in plan and (devation in figures 20 and 21; also a cross 

section in somewhat larger scale is shown in figure 22. In northern 
countries, whore difficulties will arisein handling logs in winter, this 
invention might prove very useful. 

It consists of a large wooden box about 300 feet in length and 50 
feet in width and provided with a door at each end. This box is float¬ 
ing on the water, about half its depth being above and half below the 
surface. The logs enter this box at one side and are taken out at the 
other after being thawed. The temperature of the water and air 
inside the box is always kept above the freezing point by means of a 

pipe letting in exhaust steam at a point above the water, as seen in 
the cross section, figure 22, and another pipe letting in hot water below 

Fix. 23.— Lumbering tools. 

the surface. This hot water might lx* taken from a spiral flue inside 
the offal furnace or from the boiler. By these means the thawi ng of 
the logs is kept up, and when the doors open a sufficient quantity of 
warm water leaks out to keep the open space in the ice free from 
freezing. In order to protect this water from losing its warmth to 
the surrounding water a wooden partition is built (fig. 22). resting on 
theedgeof the ice, about 4 feet in depth, 3 feet being below the water. 
Thus the water inside this partition generally has a temperature on 
the surface of about 10 to 20° above freezing point. 

Log-thawing boxes of this construction have been built by the 
^ aw key & Lee Lumber Company, and at Ilazelhurst, Oneida County, 
» is., etc., where they seem to have given satisfaetorv results. 

COL EXPO—02-37 
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Lumbering tools of superior quality, both us regards shape ami 

material, were exhibited by Morlcv Brothers. A few of these tools are 
shown in figure 28, // to k\ two different- kinds of ox yokes with bows 

being shown in n mid o, 

Fools for tin* sunn* purpose were also exhibited by the Oshkosh Log- 
ging Tool Company, Oshkosh, Wis. Among these tools may he spee- 

ially mentioned: 
(a) Peuvcys of different kinds (*/, »■): split-socket peavey. solid steel 

socket peavey, ring and elasp jwayey, and socket and clasp peavey. 
Their handles, as well as those of tin* other tools, are generally made 

of ash or maple, and tin* sockets have a tapering shoulder under the 
hook, which gives a surer catch. As regards tin* heads of the hooks 

four styles are made, viz, duck bill, round bill, diamond hill, and 

chisel bill. 
(I»> 1 land spikes (*/), used on rollways and on drives as a pinch bar 

in breaking a jam. The picks are made of square steel and driven 

into the wood. 
(c) Pike poll's (/>), from 12 to 20 feet in length and in throe differ¬ 

ent styles: Straight pike only, straight pike with hook, and curved 

pike with hook, all screwed in. 
(«I) Piekaroons (c). either with hook only or with pike and hook. 

(e) Skidding tongs (/’), with flat, octagon, or square section. 
(f) Rafting dogs made in four styles, viz. ehain dogs (y), ring dogs. 

eye dogs, and pin dogs. 
Further may be mentioned logging (logs, chain books, swamp hooks, 

rollway breaking and loading hooks, and cold chutes. Lunilier rollers 

for loading and unloading ears arc shown in i. The ox yokes, shown 

in are made by Morley Brothers, and are munufuetured of maple wood, 

strongly ironed, and have such proportions as to rest easily upon the 

animal^’ necks and sin*ure good results as to draft. I he bows aie 

made of second-growth shell bark hickory, in such a manner as t° 
retain the hark in the bend of the how. They arc semicircular in set- 

tion at the hend and circular Jit the ends (diameter ljf to 2} inches)* 

A somewhat different style is shown in n; this was exhibited in t n 
New South Wales (Australia) exhibit and was made of Murrumbridge 

oiik. 
Among the most interesting exhibits in connection with the foicsti) 

department was the sawmill. This was phu*ed in :i special building 
near the machinery hall, and attracted the greatest attention from 
experts as wei! sis from the general public. Two sawmill plants wete 
installed for practical operation, one by Stearns Manufacturing Coin 

pany, of Erie, Pa., and the other by E. P. Allis Company, of 1 
waukee, \\ is. Both these mills were indeed first-class and it won 
be a rather ditlicult tjisk to decide, or judge, which was the hotter. 

It isa well-known fact that the introduction of handsaws f°l (l1^ 



ting logs has mot with groat difficulties, and especially in Europe there 
are still at this time not many hand sawmills to he seen, though several 
firms, so well known as Arbev & Co., Perin, Panhard &Co., Kansome 

& Co., and others, have tried to gain the market for them. Still there 
may ho special reasons why this tool has not gained the confidence of 
the sawmill owners in Europe. If we think of the northern countries 

of Europe, such as Sweden, Norway, or Russia, the timber grown and 
cut in these countries consists mostly of softer kinds of wood, such as 
pine and spruce, which lias a straight, even growth and very seldom 
attains anv larger dimensions. The hand sawmill seems to he of 
greatest use in those cases when the timber has such growth or size 
that the cuts ought to he different in the same log and different in one 

log from another, in order to convert it to the most practical size and 
“grainage." For this reason it will he clear that, though the hand saw¬ 
mill will probably gain a larger ground in the above-mentioned coun¬ 
tries than it has at present, it will never supersede the ordinary gang 

or, a> it is generally called in Europe, frame sawmill. In consequence 
of failing experience in the use and construction of this type of sawmill 
the European manufacturers have not been able to supply them in 
such condition that they produce satisfactory results. It will then he 
evident that the working of and practical result from these modern 
machines was watched by the foreigners with more than common 

interest. 
Figure 24 shows a general plan of a band-saw mill, as arranged at 

the exhibition. The logs are hauled up on the inclined plane rt, then 
rolled down the carriage for the band-saw //, the hoards (blanks, deals, 
etc.) being afterwards edged at the bench c, and lastly trimmed or 
cross cut by the machine //, while the refuse from the edger is trimmed 
in another machine, e, for staves, laths, pickets, etc. 

A band-saw machine, as constructed by The E. P. Allis Company, 
is shown in figure 25. The wheels are 8 feet diameter, and carry saws 
12 inches wide and 45 feet in length. The saw generally in use had a 
thickness of three-sixteenths of an inch, had swaged teeth (fig. 26), with 
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a distance of 1J inches Iwtwecn joints. It could make a cut 44 inches 

deep, tin* machine having ft distance of 54 inches between column and 
saw for lumher to fall down. This linn makes three sizes of hand¬ 

saw mills, the other two having wheels R feet in diameter and currying 
saw8 f>4 and 50 feet, resjmetively, making cuts 7‘J and 48 inches, rospec- 

. The inside of rim of lower wheel raises from the edge to 

the center on an angle of approximately 45 . This raise in rim 

prevents sawdust staying thereon. The hed of the machine rests on 

the floor timliers in the same manner as a circular mill. The top 

Flo. 2T».—Bniial-Niiw mill. 

guide arm is raised and lowered by power taken from the lower ar )0i. 

Immediately behind the saw is a roller for carrying away cut boaids, 

driven from the lower arbor, which is provided with hall and socket 

boxes, whereas tin* upper arbor is provided with universal, adjustable 

boxes, the stems of which work in open cylinders and project at lower 
end to receive tension rods. By a special arrangement, water isapph* 
to cadi side of the saw immediately above the top guide. This mi 
<-nn Is* arranged for sawyer to stand in front or rear as proterred (t< e 

wood cut represents feed lever in rear). 
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Tin* logs must lie held on the skids or “ log deck" when not wanted. 

An arrangement for this purpose, which was in use at this mill, is 
shown in figure 27. This log roller gives no possible chance of the 

logs rolling down and endangering the carriage until one is wanted for 
use, when one can instantly be placed on the carriage when wanted. 
This “Kline steam log roller" consists of 
two or more curved arms A, keyed to a 

shaft, placed in the skids parallel to the 
carriage track with concave side of arms 

upward, into which the log rolls as into a 
cradle. These arms are caused to rotate 

by means of a steam cylinder B, connected 
to one of the arms by connecting rod E, 
and operated by the foot pedal L. 

A very ingeniousarrangement forquieklv 
handling logs and turning them round for 
fresh cuts consists of the “steam nigger," 

shown in ligure 28. Bv the use of this handy tool the etfeetiveness of 

the modern sawmill has been greatly increased. Its working part is a 
strong iron beam or rod with projecting dogs to catch the wood during 
motion upward, whereby the log is turned round; these dogs are 

pressed against the rod during downward stroke, thus not affect ing the 

log. This rod has at its lower end 

two projecting arms, to which are 
connected two piston rods moved by 
steam. By means of a steam valve 

operated by the lever, shown on the 
right side in figure 25, steam can 
be made to enter one or both the 
steam cylinders, thus causing the 
“nigger" to move to or from the 
log, or it can be moved up and down 
as desired. It requires much prac¬ 
tice to handle this lever properly, 
as mav easily be imagined, in order 
to give exactly the right amount of 

power to the pistons and thus obtain 
the proper motion and effect,. 

Steam is also used for feeding 
the log against the saw. A direct- 

acting steam feed is shown in figure 29. The carriage is running on 
rails, one of which (nearest the saw) is flat on the top (tig. 30), the 

other V-shaped (tig. 35). At the back end of this carriage is fixed a 
piston rod, moving in a steam cylinder of the same length as the car¬ 
riage. By letting in steam on one or the other side of the piston, the 

Fto. 27.—Log roller. 
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carriage cun bo moved backward and forward, tin* s|R*cd depending 

upon I hr amount of .strain passing the valve. The \vhoir length of 

track is .'it) feet. tin* length of log varying from 15 to feet. In the 

machines exhibited the rati* of frrd amounted to ulmut :i feet per sec¬ 

ond, thr hark motion having alwnit double speed. Thus it would take 
aUmt live seconds to rut through the log, seven and one-half seconds 

for hark motion in addition, and S ruts rould hr taken per minute 

which speed, under favorable circumstances, rould he increased to 12 

ruts. During the hark motion the timber is (Missing at a little distance 

from the saw hlude, alsmt one-half inch being allowed for rleamnce. 

In order to hold tin* log dur¬ 

ing work and shift it after 
each cut, there are several ine- 
ehaniral arrangements neces¬ 

sary. On the top of the 

wooden frame of the carriage 

are lixed two or more head 

blocks, on the top of which the 
knees with the dog's for hold¬ 

ing the log are sliding. The 
knees have a taper or inde¬ 
pendent movement, and by this 

deviee each can be set lwickor 
forward of line independently 

of the others, to accommodate 

tajier logs and to straighten 
long timher. Besides this in¬ 

dependent motion, all the 
knees can he moved together 
hy means of a “ fractional set 
arrangement controlled by a 
single lever, so that the log can 
he set rapidly to one-sixteenth 

of an inch under all conditions. This is accomplished hy the use of 
doulde-action pawls, which catch each notch of the ratchet, thus injur¬ 

ing a perfectly rigid )M>sition of the log during work. 
Ot special importance in the construction of tho ditferent parts of 

the carriage is the precision and uniformity in the setting, so that the 
lumber has a uniform and exact thickness; also the ease with which 
tli<‘ operator or “setter can vary one thickness to another without 
any calculation or figuring on his part. The end has been gained by 
IIm* very perfect arrangements shown in connection with these band 

i sawmills. 

A brake wheel or buffer on set shaft is used to ease the knees in 
* eroding and to take the shock of logs which are being turned or rolled 

Kio. 2h.—DonhltM’yllrHlt’r nlgucr. 
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against tin* knees. By I his means all the* working parts an* sav(*d from 

|x>Hsihlt‘ tractuiv. The knees recede either by a friction or a sariim 
device. 

An index wheel and graduated scale is geared to the set shaft, and 
as the knee moves toward the saw the index wheel turns toward the 
setter, showing the exact distance of the knee from the saw. 

For holding the log during work 

there are used dogs of different rou¬ 

st met ion. Figure .SO shows theRe¬ 

liance ” (ioiihle-tooth dog. It Ims 

double-grip hook teeth, working in 
both directions, up and down, all 

operated hy one lever. The teeth 

advance 2A inches t«» hold the round 

log. and five-eighths of an inch to 

hold tin* last hoard. 

Figure HI shows an extension cant- 
hook dog holding log in position. 

I In* length of the cant hook may hr extended or contracted to adjust 

it to various sixes of logs. The double-speed dog, running in close- 
fitting ways, effectually prevents the log from changing position. 

A dog intended for <|iiurtor sawing is represented in figure 32. As 
explained hereafter, then* is always more or less wasting of the wood 

in quarter sawing, this depending partlv u|m»h the circumstance that 

Flu. W.—Ifc.iil.lr t«n>tli il.ijf. 

Fin. «U.- Kxt«*fi»inti iMiht himli iliHf. 

the last piece of tin* quarter can not be cut. as the dogs must grip this 
psut during work. Hy tin* use of the dog shown in figure 32 this pait 
is i educed to a minimum. I’he dog can hr fixed to an ordinary knee, 
and has two jaws with straight teeth, moved by means of a lever. 

1 igures 33 and 34 are two other constructions of quarter-sawing 
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dogs, the former being Atkins's underdog. Among other things inay 
be noted Knight's Rxeelsior dog and Craney\s single-tooth dog. 

Flo. 32.—(Quarter sawing dog. 

A special feature in the construction of all these arrangements on 
the carriages is that, in ease of breakage, any part may be easily 
changed and substituted for another, being 
mostly of east iron or steel, and made to 
exact gauge at the factories. 

The track upon which tin' carriage runs 
is rolled in lengths of 10, 12, II, 16, or 
18 feet. The cross sections are shown in 
figures 35 and 80. 

Before leaving the subject of band saws 
there might be said a few words as 
regards their straining and speed of tooth. 
According to observations, made at the 
place, the wheels were running at a speed 
of 208 revolutions per minute when the 
machine was at work. This would o-ive ft 

5,220 feet per minute (with a diameter of 
8 feet), which would agree with the speed 
ordinarily given to hand saws. If the 

speed is increased too much the saw blade will vibrate and difficulties 
arise in getting an even cut and good surface. 

Fig. 33. 
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It was >:iid I»v tin* gentlemen in charge of these mill* that tho rate 
nf feed ought to be 2 feet for each total involution of the saw. The 
ul>ove-mentioiicd saw makes I IK total revolution* j>cr minute(beiiu«-45 
feet long). Thin would make 232 fort p« r minute, or nearly 4 feet per 
second, whioli food would lie somewhat quicker than the one generally 
used (3 foot por second). 

The question of the amount of strain on a hand saw is of «Teat 
ft 

Kh*. M. 

ini|Mirtanoo. On the one hand a certain tension is necessary to 

keep the saw hhule in a straight out; on the' other too great tension 

would soon produce a breakage. And another circumstance which 

would influence the durability of the saw blade is the diameter of the 

wheels. At a glance on figure 37 it will he seen that the saw blade, 

when traveling over the wheel, is stretched on the outside half part 

of its thickness and contracted on the inside half part. The greatest 

lengthening \j on the outer surface is 

L=(D+2«) "—(!>+*) 
2 v ' 2 2 

1 h‘* lengthening of unit of length is consequently 

T : (|)+*> f > or <,r ne"ly jy 
it I*, >ijrililies the modulus of chistiritv, S the specific force 
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(pounds per square inch), which will cause a lengthening 

original length, then, according* to the theory for elasticity. 

I) 
of I he 

K 

In the ahoce-mentioned hand saw is D — 8 feet and s — conse¬ 

quently (E 35,500,000 for hardened and tempered cast steel): 

* _ l 35,500,000 
D~51*2: “512 

— 70,(M>0 pounds j>er square inch. 

To this must he added the strain on tin* saw for keeping itself 

straight during work, which ought to he about 5,000 pounds per square 

inch. This total strain, 75,000 

pounds, must necessarily fall a great 

deal below the elasticity of steel, 

which can vary between 1 lO.ooo and 

150,000, but in certain cases might 

go down to so.oi io pounds per square 

Fig :W.—Baud sawmill. 

inch, depending upon the quality of the steel, the mode of manufac¬ 

turing the saw, together with hardening and tempering. It would, 

indeed, be interesting to hear of some trials in this direction with 

American band-saw steel, and at the same time some experience about 

how long a hand-saw blade will last for a certain strain and during 

daily work. There is a great lack of experience in this subject in all 

the countries of Europe. 

Figure 38 represents a German hand sawmill, showing a different 

construction to those before mentioned. It was exhibited by E. 

Kirchner & Co., Leipzig, Germany. The wheels were 8 feet 3 inches 

in diameter; the upper with double system of arms, the lower with a 

solid disk, acting as a balance wheel. The tension on the saw blade 

was obtained by means of weight and levers. The motion of the car¬ 

riage was effected by rack in the ordinary way. As this mill was not 
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in operation it wits <»f course, difficult to judge of its practicability 

I»ut it seems t<» have U‘c*ii iiitrodiu*c(i into many sawmills on the Kuro- 

|H*an continent. l'lit* saw blade was very thin, only three-thirtv- 

seconds of an inch, 8 inches wide, the teeth being’ one-half inch in 

height, 'J inches apart, and not swaged lint set. 

Quarter sawing or rift sawing is generally more used in America 

than in Europe. This mode of converting the lumber has several 

advantages which arc not fully taken into consideration in European 

practice, part l\ owing to the fact that ping mills a re mostly in use, 

and consequently this manner of cutting is impracticable. Another 

reason is that in the Northern lumber-producing countries of Europe, 

such as Russia, Sweden, Norway, etc., the most common kinds of wood 

are pine and spruce, which have no visible medullary rays, and conse¬ 

quently hut little is gained in the appearance of the grain by being 

tliuscut. Perfect rift sawing is showing in figure 11, No. 18. So-called 

“bastard Hawing,* or what might he called false rift sawing, is shown 

in all the other numbers, where cuts are made parallel with the main 

cuts which go through the center. The name “quarter sawing'arises 

from the common method of first cutting the log into quarters mid 

then cutting the quarters in one or other way, as indicated i figure 7. 

Such quarter sawing is of great use when the wood has to withstand 

continuous wear, us in the case of flooring, the medullary rays being 

of u harder substance than the other parts of the wood; or when it i* 

essential that it must neither shrink nor warp, as in the ease of sound¬ 
ing Uairds for musical instruments. Wood thus manufactured can be 

submitted to drying without becoming twisted or warped, which is not 

the case with ordinary rip-sawed wood. This latter will also, if laid in 
a floor, wear rapidly and unevenly, whereas quarter-sawed wood will 

wear evenly and present a better appearance. Another advantage is 
the beautiful effect produced by the grain, as the medullary rays gen¬ 
erally have a different color, and, being harder, receive a higher polish 
than the surrounding material. The value of the lumber is thus greatly 
increased, as well as its usefulness for inside finish, furniture, flooring, 

etc., where durability and artistic effect are desired. Sycamore, for 
instance, is always cut in this way, and oak, maple, poplar, and elm, 

or hard woods, will generally be greatly improved. Especially worth 
noticing at the forestry exhibition were the beautiful specimens of 
quarter-sawed oak, both in large hoards and in manufactured articles, 

such as panels and doors. The oak-furniture industry is of groat pro¬ 
portions in Eurojm (Sweden produces such furniture even for export), 
hut this manner of showing the grain to its best advantage is too much 
overlooked. I here will, of course, he a certain amount of waste wood, 
from ?> to 0 per cent, as the cut pieces have a bevel edge, which must 
be squared by the edger. 

1 he kind of timber and the purpose for which the product is intended 
must in each case determine how the log is to be quartered. Several 
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wavs are shown in figure 41, which will he understood without further 

explanation. Nos. 1 to t» show a truer quarter sawing than the others, 

with 4 different positions of the log for cutting each half part. No. 7 

shows another method; in 8 and it the log' is cut in such a way as not 

to produce so much waste, which is also the case with 1<> to 12. 

Very few gang-saw mills were exhibited, among which one maim- 
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fuel it red I tv K. Kirehner ic (imimiiy. This mil! „r "frame saw.” 

its I hoy lire nit.. in Kuropo, was of the ordinary vertical, roller-feed 
type. A ilia met eristic feature consisted in the standard being eon- 

strueted of wrought-iron bars of doultle T-seetion, the same Ikmii^ the 

ease with the awing frame, fitted with guide blocks of oak and con¬ 

necting rod pins fixed on the middle of the side liars. The feed was 
intermittent and elleeteil by means of friction wheels with pawls, the 

motion I icing transmitted to all the 4 feed rollers hy an "endless” 
chain. Tho carriages were of the usual const ruction, with doss 

n 

movable by a screw. 

A very interesting con¬ 
st ruction of a gang saw is 

shown in figure 39. This 
timehine is built by Stearns 

* 

Manufacturing Com pany, 
and was not exhibited, hut is 
well worth attention among 
sawmill experts as being a 
trial to balance or compen¬ 

sate tin* swing frame. The 

crankshaft of this “pony 

gang frame*’ has a double 
throw, one crank for the 

swing frame and two crunks 
at iso for tin* balance 

weight, which is thus moved 
by two run Meeting rods, one 

on each side of the rod for 
the swing fratlin. Phis man¬ 
ner of compensating the 
swing frame is more expen¬ 

sive, there being two extra 
connecting rods necessary 
besides the bottom cross head 

Fig.:w.—Comiimmhi)unngmw. with its guides, etc. But it 
has certainly tin* advantage 

<>f boing founded upon right principles, which is more than can he 
said about the general way of balancing by counterweights on crank 
oi f 1 \ wheel. If the saw is at. rest, there is such an equilibrium in 
tie* latter case; but when the saw is working, the conditions are 
eiitiie|\ different, as will be seen by the diagram in figure 4^. 

n thr crank pin is in its upper position the centrifugal force of 
the sw ing traiue and connecting rod is acting upward with the same 
pout i ,i- i In- balance weight is exerting downward. In the lowest 

position ot the pin the reverse will be the ease. But in a horizontal 
position of the. crank only a small part of this centrifugal force is 
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active on the crunk pin (namely, the weight of the pin and of the con¬ 

necting rod head), whereas at the same time the balance weight is 

working with its full force on the opposite side. In an ordinary 

frame, making 200 revolutions per minute, having a radius of Id 

inches, a connecting rod weight of 100 pounds, and a weight of swing 

frame with saws of 550 pounds, causes a horizontal strain of not less 

than 11.500 pounds. To compensate this additional strain, which acts 

successively to the right and left, it is 

necessary to fix the frame on a very 

heavy foundation, and it would cer¬ 

tainly work better without any such 

rotating balance weight. Entirely ^Zovto 

different is the case with the above- 

mentioned 44 pony gang,** which will 

he almost entirely balanced, with 
•• 

the exception of a bending instant 

on the crank shaft, when the crank 

passes the vertical position, 

A kind of sawmill which hardly would be found in Europe is the 

muley sawmill, shown in figure T>, as manufactured by Chandler & 

Taylor Company, Indianapolis. The saw blade i> guided by means 

of two rods, having no straining, as there is no swing frame. The 

crank shaft makes about 500 revolutions per minute. The saw has a 

vertical motion on its downward stroke and recedes on the upward 

stroke, giving clearance 

to the teeth. Flic feed 

is continuous. The spe¬ 

cial advantage of this 

mill is the small amount 

of power necessary for 

driving. A circular saw¬ 

mill was exhibited by 

A. 1». Kar<|ulmr, Penn¬ 

sylvania. It had the %• 
ordinary rack feed mo- 

tion for the carriage, 

fitted with self-receding 

head blocks in gigging. 

An improvement consisted in a friction arrangement for the feed, 

whereby different speeds were attainable. Phis was effected by shitt¬ 

ing a friction wheel, revolving against another. 

K<hjn>(j lunches.—After the log has been cut into certain thicknesses 

in the hand, circular, or gang saw (deals, planks, scantlings, floorings, 

ceilings, etc.), the wood has to be edged, which is generally done in 

circular saw benches. This process is of great economical importance, 

Fig. 10,—Muley sawmill. 
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and a judicious man is required to.opernte the edging machine, as much 

waste then might hr converted into profit, while with a had edger the 

savings of all the other part of the mill may he converted into loss. 

Especially is this the case with pine, in which classification and price 

is more distinct. By skillful sawing the largest piece of the higher 

grade might he cut from the hoard, and 

at the same time a merchantable strip 

of lower grade he received, whereas if 

cut in another way the hoard might he 

edged to its full width, hut go into the 

market as inferior. 

The American edging benches differ 

in several respects from those used in 

Europe. They are generally provided 

with several saws, and are so arranged 

that the operator stands at the end of 

the table, in front of the machine, thus 

easily overlooking the whole length of 

the hoard. Figure 43 shows a u double 

five saw gang edger,v exhibited by Allis 

Company. In this machine the two 

outside saws are stationary and set (5 

inches inside of side guides, so that 

when the guides are way out a b-inch 

strip is made on either side the table. 

The three inside saws are independent 

and can he moved to any position on the 

arbor. The hearing on one end of the 

arbor end is removable, being placed on 

a so-called “slip bridgetree," so as to 

enable easy changing of the saws. The 

movable saws are handled by the guides 

having wooden pins coming in contact 

near the front or cutting edge of the 

saw plate. The distance between the 

saws is adjusted by means of handwheels 

in front of the table. The bottom feed 

rollersare grooved and have independent 

motion; the top rollers can be raised 

and lowered by hand levers, thus controlling tin* feed. The tables are 

double, so that boards of different thicknesses might pass through 

at the same time. There is a return roller on the top for unfinished 

lumber. 

The next process is the crosscutting of the ends, which is done in a 

"trimmer," a purely American tool. This machine consists, gener- 

dol expo—02-38 

a, passage: ft, sleeping room; r, eating 
room; d, sleeping berth; r, wooden 
partition; /, seats; g, tables; ft, hearth; 
i, kitchen. 
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ally, of a table, on vhicli tlm hoard i» fed against tin* crosscutting ww* 
by chains. Hit* numlier of the saws varies from two to six or seven 

dc]>ciiditig ii|mu the length of the hoards. The two outside saws are 

lixetl; the inside >«ws run below the table, eaeli l>cing connected with 

a foot treadle, which enables them to be raised into position for cut, 

tinjr. Then* is a Unit lo or 1*2 feet distance between the outside saw 

and the next one, and 2 feet lietween tin* others. By thus placing the 

Imnrd on the chains and by pressing the foot on either of the treadles 

iho board nm\ be cut to its greatest length on both ends simultaneously. 

Before leaving the subject of lumbering it would only he an act of 

justice to mention the extremely interesting exhibit, well known, 

especially to foreign visitors, under the name of Michigan logging 

camp. I his building, placed north of tin* sawmill and erected by the 

State of Michigan, was intended to give an idea of a lumberman's life 

in the forest, and in this sense it was certainly a success, being a little 

link for itself in the long history of culture. 

I lie ramp was built of rough logs, saddled together at the ends, 

making a building about To feet in length. 2D feet in width, and 8 feet 

in height on the sides, having a plain roof of unharked, rounded hem¬ 

lock shingles, laid together in two layers, in tho manner of curved brick 

tiles. | he building was divided in two rooms, with a passage between 

<lig. 44), one room being intended for sleeping and general sitting 

room, the other for eating room and kitchen. On the walls, both 

inside and outside, were placed a lumberman's necessary tools, axes, 

handsaws of all kinds, pit saws, spikes, and hooks, etc., lumber- 

man ^ boots with pointed steel nails on the bottom not to he forgotten. 

Around the walls were the sleeping berths placed in two rows, one 

above the other. An ordinary camp accommodates about twenty-five 

men. but exceptionally up to sixty or seventy might live in it. The 

time ot occupation is live to six months (September to April). I here 

is either an open hearth on the floor for heating purposes, the smoke 

escaping through a hole in the roof, or an iron stove is used. 

III. Worked Timber and Lumber. 

I here has been a general complaint that manufactured articles of 

wood, coming under the name of forestry products, were too scarce 

•it the exhibition. \\ bile forest resources or raw materials were rep* 

!< 'cnicil in great profusion and endless variety, giving a fair view of 

the natural products ot different countries and states, comparatively 

b w exhibits were shown representing the use of the wood in the aits 
in the diape ot articles finished for use. A few exhibits made a splen¬ 

did except ion to t his general rule, notably Michigan, New South Wales. 
Japan, and Russia. 

Shingles, manufactured both by splitting and sawing, were exten- 

hv< l\ exhibited, being made from different kinds of wood and of dif- 
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fcrent shape's and dimensions. A complete set. of shingle-making 

machinery was exhibited by Novelty Iron Works, Dubiujue, Iowa. 

The luniher is cut into certain lengths in a drag cut-oil saw, then made 

into holts, which are cut into slices in the shingle machine, consisting 

of horizontally placed circular saws of very thin gunge and tixed to 

disks. Afterwards the shingles are edged and made into bundles in 

special packing machines. In a machine with two saws 150-250,000 

shingles can be manufactured in a dav. 

Splendid specimens of shingles were exhibited by New South Wales. 

They were split from the forest oak {Otamarina tondma)^ which tree 

resembles a pine tree, having needle leaves; these shingles had a length 

of 14 inches, being <5 inches wide and & inch thick, overlap 4 inches. 

Michigan exhibited shingles of pine and cedar, also from yellow pop¬ 

lar. The best sawed shingles arc made from split, quartered white 

pine. The dimensions of North American shingles vary between 14, 

10. is (most common) inches up to 24 inches in length, 4 to 0 inches in 

width, five-eighths in the butt end and one-eighth at the point. Shin¬ 

gles made from yellow poplar were exhibited by (lieseke Shingle 

Company, Livermore, Ky. Dimensions 16 by 5 by 1 by i inches. 

One of the finest exhibits in this way was made by Edwin S. Hartwell, 

Chicago, who displayed different manufactured wooden articles, worked 

into the construction of a complete building, 12 by 14 feet in size. 

The lower portion of the walls was formed of three tiers of pine 

logs, the sides were covered with 4-inch bevel sidings, and 4 turned 

columns, extended above the roof, formed the corners. The roof was 

covered with a special shingle, 20, 24, and 26 inches long, 6 inches 

wide, and five-eighths inch at the butt end. The interior of the build¬ 

ing was finished entirely with ‘‘dimension shingles," showing a good 

outside finish without being planed (by the use of special planing saws) 

and representing not less than eleven fancy patterns. The names of 

these patterns are: Diamond, square, hexagon, octagon, segment, round, 

gothic, single and double concave, scallop and fancy scallop. I hey 

are made 16 or 18 inches long and 4, 5, or 6 inches wide. 

A great variety of useful wooden articles were exhibited by liichardi 
& Bcchtold, Michigan. Among these may be mentioned household- 
furnishing wooden ware, all of excellent workmanship and good mate¬ 
rials, such as chopping trays of hard maple, vinegar measures (with 
solid handles, and saturated with a preparation, being afterwards 
finished in oil), butter molds, ladles and spades, scoops (turned and 
bored), etc. Further, dairy utensils, bakers’ and confectioners uten¬ 
sils, spice cabinets of ash, napkin rings and paper knives of bird's-eye 
maple, bread plates artistically carved, and all kinds of ash handles. 
This is an especially neat industry, well worthy of attention, as thereby 

a great amount of hard-wood refuse is utilized. 
The National Ladder Company made an exhibit of a rather novel 
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kind of liuh1cr (Ayers (intent), lieing miulo in sections of 7 feet in 

length, These sections an* somewhat narrower at the top, so that un 

uppor neetion might lit outside a lower one, the ends being pushed 

together until the steps are resting in slots made at the ends of each 
section. 

Some Ibeautiful specimens of hard-wood articles were shown in (he 

exhibit of New South Wales, namely, gunstocks of darkly colored 
wood, finely polished. The wood for this pur)x>se was black bean, 

sycamore, honeysuckle, hickory, for¬ 

est oak, red bean, light wood, and 

myall. Another article tit the same 

place consisted of paving blocks 

made from hlackhutt (A'unify 

/Nluhirl*), which is a straight grained, 

hard, and heavy wood, especially 

suited for this pur|H»se. A bullock 

yoke made of Murrum bridge oak 

is shown in figure 28 n. 

Russia exhibited shaft bows of wil¬ 

low, lient in U-sha(>cand with carved 

ornaments, balusters of elm and lime 

tree, linkers’ troughs of |>oplur, house¬ 

hold vessels of oak, birch, poplar, 

cti*., flower stands and folding chairs 

m 

¥ 
PlO. 45. 

of lime tree. The government of British India displayed a beauti- 

tully carved mantelpiece, flowerpot stand in carved blackwood Ireiit 

Bombay, door and ptmcls of ptuhmk wood grown in the Andaman 

Islands, etc., till tropical hard woods, some of them emitting strong 

cuts troiu resinous matters. Michigan exhibited a special article, 

excelsior, or " wood wool," consisting of thin shavings, suitable foi 

p c king and similar purposes, and made in different degrees of conis*1' 

ness. Another rather singularly manufactured article consisted of 
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sidings or weatherboanling for houses, being produced by radially 

cutting a round block l>v means of a circular saw in the manner indi- 

cated by figure 41, No. 13. These strips had a width of (>i inches and 

a thickness of about three-fourths and one-fourth inch, respectively, 

at the thick and thin edges. The advantage of this mode of cutting 

is evident. There is no wasting of the wood (the core being used 

for some other purpose) and the boards will better resist warping and 

shrinking, being truly (punier sawn. 

A peculiar way of erecting wooden buildings was illustrated by the 

Cyclone building lumber (J. S. Goodviifs patent). Figure 45 indi¬ 

cates this manner. The dimensions of the timber were <> by 2.J inches, 

an inside coating of linn* or clay being aliixed by means of the dovetails. 

Among different modes of matching boards together for wainscot, 

panels, sidings, etc., exhibited by West Virginia (Parkersburg), Mich¬ 

igan. and Canada, a few specimens are shown in figure 4t>. 

V. Minor Industries. 

1. WOOD pulp. 

Among those industries which during later years have grown up in 

connection with a more rational utilization of forest products, hardly 

any one has shown such a powerful and large development as the man¬ 

ufacturing of wood pulp and its use for different industrial purposes. 

It is onlv necessary to glance at the exhibited articles in this branch 

in order to understand that the utilization of this material still is in a 

period of development which promises grand results in the future. 

The wood pulp was originally produced to serve as a substitute for rag 

in paper making, in which trade it still plays its most predominant 

part. By and by it has taken the place of raw material for many dif¬ 

ferent articles, such as household utensils of all kinds, vessels for trans¬ 

port, pipes, doors, furnitures, floor tiles, carriages, ornaments, etc., 

not to mention boats and houses. By means of tin* different methods 
•r1 

for the hardening of the pulp invented during later years, new fields 

of enterprise have been opened for its use. 

It has been said, not without reason, that the wood-pulp industry, 

in spite of its useful results, is of great detriment to the country, 

as it causes the more youthful and strong part of the forest to be sacri¬ 

ficed. This complaint might only be too true, provided the pulp indus¬ 

try is not combined with a rational forest culture and economizing. 

A word of warning is, indeed, in many places necessary, and the forest 

must, in regard to this matter, be eared for in such a manner that it 

will always yield a harvest, and every possible use must be made of 

all kinds of refuse. How many industries have been made prac¬ 

tical and flourishing only by careful use of what is generally called 

*’ refuset" It must always be borne in mind that just this refuse from 
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om* industry easily might give rise to another. And itisto be hoped that 
«ven tin- vast amount of refuse in the wood-working brunch, such sis 

sawdust, etc., will Is* more generally utilis'd in an economical wav 
than at present is the ease. 

I he kind of wood mostly used for wo<k! pulp in tin* l nited States 

is white spruee (Afrit* ollm). A method practiced in this country is to 

mix the spruce pulp with a certain quantity of pulp from other kinds 

of wood, such as aspen or |w>plar, in order to add to its whiteness. 

These latter woods-- American asp-11 (/b/Wtur fn/nulM*) and white 

|toplur (ftymftt* aJbu) differ greatly from tin* corresponding Euro- 
|H*an woods, of which I'o/hi/h* tmniria takes a prominent place in 

Kurojie, not only for wood pulp, hut also, especially in Sweden, for 

matches and match boxes. As a raw material for wood pulp in the 
l nited States is further used the wood from Abb* fxil*tm<n, Abies 

ru nut ft-n*iM or hemlock tree, I hujn invirirnttif 1* or white cedar, Ti-rotli um 

(fistirum or cypress in the Southern States and HnwntnAm or white 

pine. It has lieen found that the soda and sulphate processes, which 
arc nearly related, both using alkaline salts, are more adaptable for 

resinous and knotty wood, as the formed resinous soaps arc soluble in 

water, whereas the acid processes, using for instance sulphite of liuie 

or magnesia, only partially dissolve the resins. Hence it might he 
judged that the former processes would he more suitable for the 

Southern States with their more resinous kinds of needle trees. 

Both the mechanical and chemical methods for producing wood pulp 
are in use in tin* ( nited States, whereas the half chemical <>r the 

grinding of previously Isdled wood there is not in use. 
1 his seems to Im* the ease also with the sulphate method, which is in 

gn at favor in hurojs*, especially in Sweden and Norway. The sulphite 

method is most common in the l nited States and gives a somewhat 

larger yield, or about 4o per cent, the soda process giving only 33 to35. 

I he numl»er of American exhibitors of wood pulp were few, only 
tlnvr representing the sulphite process and one the mechanical. I he 

reason fortius might have been that the pulp factories also manufacture 

pujM-r and thus were represented in other divisions of the exhibition. 

Among the exhibitors of sulphite cellulose may he mentioned 

Alplu na Sulphite hi lire Company, Michigan, a brunch of the Inter¬ 
national Sulphite* hi lire Company, Detroit. This pulp was of very 
good quality, combining whiteness in color with evenness and purity, 
without raw splinters being visible in the sheet. Raw material in 
">p!iu*e, but also poplar, balsam Hr, and pi 110 is used. The wood is 
sawn into thin slabs of about one inch in thickness, which is of ft cer- 
tam ad vantage, as knotty substances thus are not cut into small pieces, 
•ait might be separated from the pure cellulose after the boiling by 

,,M ,l,ls ,l mining process. As the lye only wants to act upon the 
l,,m* celhilosi* and not upon tin* resinous knots, it can he kept weaker 



world's coldmman exposition, lsua. 599 

in the boiler, or the treatment in general be more lenient; and as this 
pul]) must lie purer after the whole knots being separated, it is also 
whiter and easier to bleach. 

Other American exhibitors of sulphite pulp were Piedmont Pulp 

and Paper Company, West Virginia, and Manufacturing and Invest¬ 
ment Company, Appleton, W is. Roth these exhibits were of good 
quality. The former factory is using a special inside coating for the 
boilers, consisting of gypsum. The new boiler of iron plate is for 
this purpose filled with ordinary sulphite lye, which is then heated to 

boiling, when a solid crust is left, thus making a protecting, insoluble 
inside coating of gypsum and monosulphite of lime, and of about one- 
tifteenth to three thirty-seconds of an inch in thickness, or the empty 
boiler might he heated to about 212 F. and the lye afterwards put in, 
when flic same result is obtained. This sediment, which always more 
or less appears during boiling, was at first considered detrimental, 
until it was found to he a good substitute for the ordinary expensive 
and never lasting lend coating. The 

Piedmont Company is using sulphur 
and limestone (dolomite) for the prep¬ 
aration of the lye. The time of boil- 

ing is twelve hours and the pressure 
is about (*> atmospheres. The daily 

production is 2d tons bleached or 25 

tons unbleached pulp. 

The mechanical or in raw state* 
ground pulp has during later years 
gained a special kind of utilization, 
which seems to promise a good future. 
There WB8 a time when it wa> gen¬ 

erally thought that this process, which is the oldest one, should be 

entirely overpowered by the chemical process. Far from this being 
the ease, the mechanical wood pulp has more and more gained ground 
in the industrial branches. If we pass its large use for all kinds of 
inferior paper (newspaper, wall paper, etc.), wo have still to consider 
its use in hardened state for all kinds of household articles and vessels. 
Already some ten years ago experiments have been made in order to 
form and press the pulp into different articles, and by certain proc¬ 
esses make them sufficiently hard and resistive against pressure and 
liquids. The Cnited Indurated Fibre Company, Fibrotta, N. J., has 
indeed shown what inventive power and perseverance of man can pro¬ 
duce*, and the great variety of articles exhibited by their factory and 
all manufactured from mechanical wood pulp indicates clearly that a 

grand industry here is opened. 

It might not be out of the way to somewhat describe the general 
process in making these articles, and we choose a common water pail 

Fig. 17—Wood-pulp press. 
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ns an example. The iimrr form is made of iron and perforated (Fig. 

IT*/), covered outside with a wire cloth. Outside thin form isa mem¬ 

brane of India rubber A, and outside' this is again u wire cloth of a 

shape corresponding to that of tin* insult* form. Flu* pulp mixed with 

water is pressed in through the pipe /* until tin* whole spare Ivctwoeii 

the inner form and the membrane is tilled. Then water of high pres¬ 

sure is let in through tin* pipe */, whieh forces the pulp evenly against 

the inner form, the water going through tin* perforations. The table 

is then let down and the pail taken out for niretrying. The surface, 

especially the outer one, is very uneven and the whole pail of irregular 

thickness. It is therefore tixed on a ehuek and while rotating operated 

upon by means of cutters or circular saws. Lastly the surface is tin- 

ished h\ grinding until it reeeives a smooth appearance like leather. 

Then follows the hardening process: the pail is dipped in linseed 

oil, whieh in easily sucked in hy the still very porous material and 

heated in an oven to oOO F.. and this process is rej>ented two to three 

times until the surface is hrown, hard, and shining* 

If a cut is made through the material, it will he found that tbo oil 

has jienctratcd from hotli sides, leav ing a part in the middle untouched, 

the vessel thus being stronger hy having a tough core with hard sur¬ 

faces. Hy using a special method in this oiling and leaking process it 

is possible to imitate the graining of certain kinds of wood or the 

marble like appearance of stone. 

I lu'se vessels tin not absorb water or ordinary lhjuids, not even hy 

continuous use, and are not affected hv milder acids or hot water. 
•> 

Hiey are very strong, licing made in one part, and very light, being 

thinner than ordinary wooden vessels. I he price is about one-third 

higher than for galvanized iron pails. 

Phis factory, which received a verv fluttering testimonial from the 

jury, has during late vein's extended tin* business in order to make 

barrels ami 'links in the above-mentioned manner instead ot making 

them from staves. It still remains to see how this difficult problem w 
• 

to be solved. An ingenious idea which has been tried with success is 

to make ime of tin* centrifugal force by putting the form with the 

pulp inside in ipiiek rotation, when a compart, even layer is formed. 

1 fi«* form might 1m* perforated for throwing the water out. Otliei 

articles manufactured from wood pulp were exhibited, among which 

may be mentioned large boards intended for tables, panels, or similar 

purposes. Kven doors might be made in this manner, which cei- 

tainly would have advantage of not warping or shrinking, though on 

the other hand the difficulty of getting sharp corners must not he 

overlooked. 

I he Oswego Indurated Fiber Coinjiany, New York, exhibited bathing 

t.ubsot an elegant appearance, resembling porcelain, and manufacture* 
t rom wood pulp; also parts of 1 a vat < fries, water-closets, and cisterns* 

allot tin* saim* material and very white, hard, and glossy on thoaurhici. 
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A very important question in connection with this industry is whether 

and to what extent refuse wood might he used for this purpose. It is 

to he hoped that with the development of this still young industry will 

follow a more diligent utilization of all kinds of wood refuse, so that 

not only comparatively good and young spruce* wood is used, as at 

present mostly is the case*. 

Germany occupies a very prominent place in the wood-pulp industry. 

It can not he denied that the Swedish wood pulp, for instance, from 

Gvsinge, is perfectly equal to the German as far as concerns tin* white¬ 

ness, evenness, and strength of tiher. Hut the latter exhibit was espe¬ 

cially distinguished for its in tin* smallest details well-arranged and 

organized state, and for the circumstance (hut paper of superior qual¬ 

ity. equal to that of linen or cotton and manufactured only from sul¬ 

phite, was exhibited in connection with the cellulose. That paper for 

ordinary printing purposes or for inferior use generally can ho mode 

solely from chemical wood pulp is a well-known fact, hut that tin* 

finest writing or drawing paper can he made from the same material 

must bo considered as a novelty, and the honor of having shown this 

new product is due to the sulphite factory of Waldhof in Germany. 

This factory, situated on the river Rhine, near Mannheim, is com¬ 

paratively new, being founded in lssl by ( 'omincrzienrath I)r. (Clcmin 

and Mr. C. Haas, who still continue to conduct, the one the technical, 

the other the commercial part of the business, and who have brought 

the industry to its present commanding height. The extent and impor¬ 

tance of tlit* establishment may la* recognized from the following 

figures taken from the year lSb2: Number of workmen and officials, 

2,100; w ood used, (>,350,<m to cubic feet; coal used, 70,000 tons; pyrites 

used, 18,500 tons; limestone used, 0,000 tons; chloride of lime, 2,250 

tons; daily production of dry pulp. 2,400 hundredweights. The last 

figure might he so expressed that if the annual production were man¬ 

ufactured into writing paper a motor in width, the rolls would seven¬ 

teen times encircle the earth. The working power is received from 

3s steam engines with a total capacity of ±,200 horsepower, which are 

fed by steam generators consisting of 42 boilers, with about. 80,000 

square* feet heating surface. 

The factory produces a first-class pulp, principally for t he two follow¬ 

ing reasons: It has an abundant supply of pure water and cultivated 

spruce trees. Leaving aside the important question of highly devel¬ 

oped and practical processes of manufacture, it must he evident that 

excellent raw material he re plays a prominent part. And the forests at 

Waldhof are cultivated on scientific principles, consisting of regularly 

grown pines of the same age. The wood is, consequently, of more regu¬ 

lar structure and without knots, thus making a white and even pulp. 

The general practice at sulphite factories is not adapted for the pro¬ 

duction of a first-class pulp, partly because the wood is of had quality 

and jMirtly because the size of the trees vary.betwceh wry wide limits, 
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4 to 1*2 inches, tin* age varying between thirty and seventy-fiveyears. 

When it is known that tin* quality of the wood, especially its hardness 

and strength, varies with the age, it will In* easy to understand the 

grout advantages of using cultivated trees for this purpose* 

Although the factory is situated on the hanks of the Rhine the 

necessary water is pumped from 57 artesian wells, in consequence of 

the frequent contamination of the river. Six engines, of about 000 

horsepower, deliver about 7."do gallons of water per minute. 

The articles exhibited by this faetory might be divided into three 

groups. I be first comprises such materials a* show the different 

stages of maiiufneturc and ready-made cellulose; the second indicates 

different ways of utilizing the pulp; ami the third shows how the 

by-products may la* used in an economical manner. 

In the first section were to bo found all kinds of raw material, viz, 

spruce, partly in round blocks, partly in oblique cuts of one-half to 

live-eighths inch in thickness; further, limestone, pyrites, sulphite 

liquor, both in pure state and containing the incrusting matters in 

solution; and lastly, cellulose in cardboard sheets. The even ness and 

purity of the latter was shown by its being fixed in large frames 

and phu t’d vertically in a dark room with a strong light behind the 

sheet, making it transparent. In this manner were exhibited bleached 

and unbleached wood pulps, and different kinds of paper made exclu¬ 

sively from wood pulp, some showing very tine watermarks (the 

German Knqieror and imperial arms, the President and \ ice-President 

of the United States). I 

A very interesting section was that showing the different ways of 

utilizing the pulp, among which paper making naturally took the most 

prominent part. And it was not ordinary cellulose paper, hut the 

very finest kinds of writing and drawing paper, letter paper, copper¬ 

plate printing |taper, etc., all manufactured exclusively of wood pulp 

as raw material. And, what was still more, the strength of this paper 

proved to he fully equal to that from best cotton or linen rags, which 

was displayed in a practical manner. Two rolls of paper, the one 

writing paper, the other wrapping paper, had weights suspended from 

them to indicate the strength. The former kind, weighing 0.0lt» 

pound per square foot, sustained a tearing strain of IS.uoo fret, 

equivalent to 2SS pounds, while the latter, weighing 0.018 pound pel 

square foot, could bear a tearing strain of 29,500 feet, equivalent to 

531 jHMuids. It can hardly be denied that this paper indicates a new 

stage in this industry, and it will almost seem probable that the rag 

has •‘seen its best days’’ in more than one sense. 

But the cellulose is a material which might be used in many branches 

ot industry. A very important one is that for nitration for gun cotton, 

which was exhibited both in wool and paper form, Further was to 

be seen cellulose prepared for the manufacture of collodion, for band¬ 

ages dint) and for surgical purposes; also woven materials, articleso 
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clothing manufactured by the Tiirck process, according to which the 

libers are brought into parallelism by means of carding cylinders and 

afterwards spun to yarn and woven in ordinary manner. All these 

exhibited articles tend to prove that the Germans have their minds and 

eyes open for tin* introduction of new manufacturing branches. And 

still more are they worth our admiration when it comes to the utiliza¬ 

tion of the by-products. As is well known, the soda process is gen- 

ernllv considered to have this advantage, that the spent liquors can be 

used again for the same purpose after evaporation and calcining, 

whereas the spent sulphite liquor has been considered valueless. The 

Waldhof factory ha< shown that this liquor can lx* used economically 

in several industries. Thus charcoal was prepared by evaporat ion and 

charring the residue and used for decolorization, calcium sulphite, 

ethvlie alcohol by fermentation, and concentrated spent liquors for list* 

as glim or glue. From the used pyrites was prepared zinc by the 

elect rica l pi •ocess of Kittler and Diofenbacher, and purple ore (oxide 

of iron). Whether these different modes of utilizing the by-products 

have any future in prospect or have anv commercial value might at 

present be difficult to state; but in any cast' they are worth considera¬ 

tion and ought to be further developed. 

It can hardly be denied that Sweden from the very tirst beginning 

has taken a leading position in the technical development, of the wood 

pulp industry by tin* introduction of simplified and improved processes. 

Already in 1857 the first pulp factory was founded at Trollhattan 

by a merchant, Mr. Francke, using VoeIter’s system, or grinding 

raw blocks against a vertical rotating sandstone. The Ekman process, 

using sulphite of magnesia for manufacturing chemical wood pulp, is 

well known abroad. The process which is at present most in use for 

chemical pulp in this country seems to be the sulphite, though in many 

places sulphate pulp is produced. In 1890 Sweden had 117 wood pulp 

factories, with a production of 223,000,000 pounds ground pulp, 

52,000,000 pounds soda pulp, and 53,000,000 pounds sulphite pulp, or 

a total of 328,000,000 pounds dry wood pulp. 

In Sweden, chieffv spruce, but also t:r and aspen, is used for this 

purpose. The Scandinavian pulp has a decided advantage over that 

produced in more southern countries, the wood being not so rich in 

resinous matters, resulting in a more rapid darkening of the paper. 

Large quantities of pulp are exported, mostly to England, Germany, 

North America, Finland, and Norway. This export has steadily 

increased, as the following figures show: 

Pounds. 
1872. 12,758,000 
1882. 20,394,000 
1886.. 55,460,000 
1890.. 141,993,000 
*891.. 190,393,000 
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I'll,, price has during this tinto fallon more tlmn 50 per cent, so that 

the value of tin* ex|H>rtcd pulp has increased from ♦#05,000 in 1872 to 

♦2,41*2,000 in 1801. i 

Sweden had good rcprcsentnnt* for wood pulp at the exhibition, viz, 

(iysingcund Isixo factories for sulphite pulp and Malinoe and (Ins¬ 

tate fors factories for soda pulp. (Jysinge pulp was of lirst quality, 

which was acknowledged by all expert*. It had a verv white and 

durable c\>lor, great evenness even in largo sheets, and was very pure 

and free from raw splinters. Another good quality consisted in its 

facility of blenching, depending u|mhi the purity. The fibers were 

I Kith strong and tenacious, giving a soft pulp. Analysis of the pulp 

had shown only 0.4 percent ashes, whereas 0.7 percent is considered 

a* normal in sulphite. 

The Norwegian wood pulp was also of very good quality, repre¬ 

senting Ih»||i the sulphite and sulphate process, the latter using 

glaitlicrsalt and caustic lime. The sulphate process i* economical, as 

the spent liquor can be used again for the same purpose alter addition 

of some sulphate. It gives a white and soft pulp. I his kind of 

eel I u lose was exhibited by Raiilieirns and Mim factories, the former 
§r 

with a yearly production of Hjmmi tons, the latter of 4,onu tons 

bleached pulp. Sulphite cellulose was exhibited by the following 

factories: llunfos, (ijoevik, ltociiAdulcu, Skieu, and Skotselv, all of 

them, and csjH'cially < ijoevik and Skotselv, showing a pure, even, and 

long-tiliercd pulp. 

Among other countries to be mentioned exhibiting wood pulp w 

Canada. I bis country had, in lMtH), 81 factories for wood pulp, 24 of 

which bad a daily production of IMS tons each. The principal raw 

material is spruce, but also pine and hemlock are used. Only one 

factory was represented, viz, Kddy Company, Hull, which displayed 

some specimen* of mechanically ground wood pulp and household 

utensils made from this shill by pressing. 

Taken as a whole, it must lie confessed that the exhibit of wood pulp 

at the exhibition hardly had such proportions as might have been 

anticipated from the importance of this industry, and several pulp- 

producing countries in Kurope, such as Russia, England. I'nuice an 

others did not exhibit any products in this industry. 

‘2. ClIAUCoAh TAIL. TCKCKXTIXK. AND OTHER PRODUCTS OP DISTILLATION OP woolJ' 

OI MS AND RESINS. 

Charcoal was exhibited by several countries and States, among 

whirh may be mentioned Russia. Sweden, Japan, tin* States ot Mk " 

igan, Illinois, etc. The manner of producing this fuel was illustrate 

and described by several exhibitors. Though the principles arc the 

same, tin* methods and means are somewhat different in dilferon 

countries, and for the sake of comparison some of these methods m.i\ 

be described. 
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in Japan thereare .several kinds of kilns in use for burning char¬ 

coal, but the stone and earthen kilns are most common. The charcoal 

produced in the latter is moderately hard and seems to be more 

readily combustible, whereas the stone kiln charcoal is harder and 
V * • 

more used in mines and factories. The earthen kiln is more exten¬ 

sively used. 

This kiln is shown in figure 48. The kind of wood used is kumigi 

(quemt* wnuita), a species of oak. The time for cutting this wood is 

generally the winter, between the latter part of December and middle 

of February, when the farmers have more spare time and the sap is 

not running. The, trees are grown in the same way as brushwood. 

The young shoots of about 2 feet in height are planted about 4 or 5 

feet apart and are cut for the first time at three years old, after which 

shoots begin to grow from the stumps. The period for the second 

cutting varies with the locality, but is generally at four to seven 

years. The length of the cut pieces of wood is about 1 foot I inch 

FJG. 4X. 

and diameter 2 to 8 inches. The material used for building the kiln 

is a natural earth found in the localities where the charcoal is made, 

and consisting of tine sand, a small quantity of clay with volcanic 

ashes and traces of lime. It is reddish yellow in color, from oxide of 
iron. 

According to a description of the kiln shown in the Japanese section, 

the following is the method of building the same is following: 

Aft<jr the position has been chosen, an outline of the form of the bottom in drawn 
and a trench about ti to 7 inches wide and feet deep is dug m the ground along 
the outline. The trench is then tilled with mud, which should he hardened by 
stamping and pounding with a post. The earth inside of the inner boundary of the 
trench is removed and a hole is made in the back part for a chimney. From the 
surface of the ground, just above the orifice, a hole is sunk perpendicularly, with a 
pointed stick, so as to communicate with the hole at the bottom. This completes 
'he foundation work. Next, the tiredoor is made and the head or top is constructed 
h\ standing the wood a little obliquely, beginning from the back part, over which 
branches and twigs arc heaped up horizontally, raising the middle a little higher 
than the rest. The whole is then covered with earth rendered plastic with a little 
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water anil hardemd 1 »y careful tumping and by burning small hnuu*h(« and Inam 

111m»ii im miter surfu*v lifter u lire *l*M*r Inn* Ih*cii made within. A man with Ilia tiead 

covered " i111 a tcmigui (towel) enters tin* kiln from tin* tin* door, ami anotherman, 

standing outside, bunds him the wood. At tirst split wood or hiiiuII w«mn! xlmulil Ih* 

m*1 up on end, beginning from the hole in the Imek. The hole is then tilled and 

(Mime straw laid on the top and outside a layer of earth. Readily combustible twigs 

and leaven are heajHil in the lire door ami the tire in kindh*d. After burning ten 

hours the lire reiu* hex the laick jwirt. Then the fire door shou Id Ik* dosed with clay, 

leaving an orifice I or 5 inches mpiare. The woml is completely charred after 
12 hour**, when the tin* in extinguished by dosing all the orifices. The ready char- 

coal is )*acke<l into bags or malice, tied with ro|**H ami of the same length as the 

ehnrc* ail. 

One bag of eonl weighs u 1 mnit 2f> jxmntU. A heap of wood b feet 

square and .’1 feet in height 1h culled a 8 by ♦* feet date or cord, and a 

good burning .should yield iilnuit H bugs to one such date. I ho weight 

differs aeeorditig to the kind of kiln used, old or new wood, good or 

bad quality, skill of the workman, and state of weather, generally 20 

to 25 per rent of the weight of the wood. This earthen-kiln charcoal 

is railed •‘Sakuni.v 

The stone kilns are similar in construction, but built of stone or 

brick work. 

ho. .V). 

I lie Republic of Paraguay exhibited some good specimens of char- 

eoal from not less than forty different kinds of wood. I hey "ere o 

small size, being intended for forging purposes. Among the tuts 

represented may be mentioned Ananas. Acacia, Baeharis, (itius* 
Hugenia, Larugondia, Maetura, Patagonulu, Porkinsonia, S>dix, 
Vitus. 

I he State of Michigan exhibited several products of wood distills 

tion, viz: ( 'harcoal (of maple), pyroligneous acid, wood alcohol, im 

vvo*»d tar. I he kilns are of the shape shown in figure 49. The Pro 
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nets of combustion sire generally collected by menus of a pipe sit the 

top mid led to si place for distillation. 

Some good samples of charcoal were shown in the Swedish pavilion, 

exhibited by the Scanian vinegar factory, situated in the south part of 

Sweden. In this country the burning of charcoal is generally done in 

si kind of kiln (mila) shown in figure 50. The wood, mostly pine, is 

either laid horizontally or raised vertically, being cut into lengths of 

from l up to 10 font, different lengths for different kind of kilns. In 

the middle of the kiln are placed 3 to 4 

straight rods, tied together, thus forming 

a kind of chimnev shaft. The wood is 
4r 

then placed all around, with the smaller 

pieces inside, then larger, and again 

smaller outside, the whole thus forming 

a round, somewhat eonieal heap. After¬ 

wards shorter stumps, twigs, and blanches 

are placed on the topand the whole covered 

outside with a suitable material, coal dust, 

or clay and sand. When the kilns serve 

for charring the refuse from sawmills, the 

covering is made from sawdust. W ooden 

supports are placed outside to keep this 

stud in place. The kiln is then tired by 

letting down ignited wood, etc., from the 

top, after the making of holes all round 

the walls near the ground for draft. As 

the burning inside is increased, holes must 

he made through the covering on different 
places, and others must be shut in order 

to make the charring even and spread it 
to all parts of the kiln. 

In several places are used furnaces, 

built of brick and connected with chimney 

shafts tor draft. Also by-products (tar) 

might in them be received. These fur¬ 

naces are more expensive (about 

and produce charcoal of somewhat in- 

fciioi quality to that burned in kilns, which makes it necessary that 

a large quantity of wood be at hand, thus making them specially 

u>etul at large sawmills. Their advantages consist in being tirc- 

ptoof, causing less charring costs and dispensing with skilled 
workmen. 

iguie 51 represents a pitch-distilling furnace with apparatus lor 

istillation of turpentine, such as is used in Russia. A model of this 

uina< e was exhibited. The wood is placed in the inner room, which 

Fig. 51. 
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has an opening, closed during tin* process with au iron door. Outside 

this room an* two fireplaces, one* on each side, tin* heating gases thus 

surrounding tin* insich* room, and going out through tin* chimney. 

The wood generally used constats of stumps from pine trees, very rich 

in ivsin; or wood about ‘2 feet in length is used, split from trees 

about il to 8 inches in diameter. These pine trees, while growing, 

have been treated in such a manner that tin* hark has been peeled off, 

except at one place (see tig. 52), whereby the gums in the wood rise to 

the surface. By means of a semper, “hussar," this 

crude gum is seraped oil yearly, and, together with the 

chips, inclosed in cylinders of spruce bulk, and in this 

sha|H* sold in the market as raw material, “zhivitza," 

for preparing tar. The tree might thus he treated 

severnl times and still continue to grow, the yearly 

rings being formed only inside the hark. 

During the distillation of the wood in the furnace 

(tig. 51) the liquids are running down through holes in the bottom into 

a pipe and collected at w hereas the gases are condensed into turpen¬ 

tine by passing through a vessel A, tilled with cold water. Fhe resi¬ 

due in the furnaee is eharcoal. 

Figure 53 shows the general construction of a pitch-boiling turpen¬ 

tine oven, also in a model shape exhibited in the Russian section. In 

the boiler a is placed the above-mentioned resinous material, “zhi- 

vitza," together w ith water. 'Fhe boiler is heated from the outside by 

Flu. 

means of the lireplace A. when the tar runs down to the vessel e, and 

the gases are condensed by passing through the water tank 

The products exhibited in connection with these models weic the 

following: (1) Soot obtained by burning bark, epidermis, turpentine? 

and turpentine residue in specially constructed brick furnaces wi 

Hues, called soot-smoking furnaces; (2) tar, distilled exclusively ft0,11 

baik e|)idermis, peeled in summer from birches. Archangel ProUint 

(this tar was a black liquid, distilled in earthenware pots); (d) P*b b 
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dark-brown thick liquor, extracted in oven and obtained from the 

pine tree; (4) pek, black solid, produced by the boiling down of 

pitch; and pek oil, a dark colored liquid; (5) red turpentine (brownish- 

red), obtained during the boiling down of pitch into upek;” (ti) yel¬ 

low turpentine, obtained in the same manner and precipitated by the 

action of the sun duringan entire summer; (7) pale turpentine (almost 

colorless, thin), obtained through clarifying yellow turpentine by the 

aid of steam; (8) colophony, produced by boiling down “zhivitza” 
over slo>v tire; (9) turpen¬ 

tine (white, clear), obtained 

during the boiling down of 

“zhivitza’’ into colophony. 

In the Japanese section 

was also shown a soot 

smoking furnace of a some¬ 

what peculiar kind. This 

is shown in figure 54. This 

soot, called shoyen or haizumi, is obtained by burning pieces of the 

matxH (pine tree). It is Used by lacquer makers and mixed with shibu, 

a juice received from unripe persimmons, for blackening purposes. 

The kiln </, for burning the wood, is made of clay and gravel. The 

smoke passes through the rooms A, e, and <1, on t he iloors of which the 

soot is deposited. Finest quality is received in room </, second in c, 

and third in A. The rooms A and c are about IS by 30 by 16 feet, high, 

huiltof wood and covered with clay; the room <1 is 3 by 3 by 4 feet high. 

Japan exhibited turpentine oil from Pimm dmxiffora and Pimm 
tJauibcrgii, which conifers give more 

oils than European trees. The resin is 

boiled in water, and the turpentine, 

which evaporates with the water, is then 

condensed. 

A very interesting plant for the utili¬ 

zation of all kinds ol wood refuse was 

exhibited by Mr. J. Mathieu, Chicago, 

who also exhibited some good and useful 

products of this industry. Among these 

ma}’ he mentioned charcoal from yellow 
pine, chestnut, oak, gum, sassafras, and maple; further, creosote, pine 

''ood tar, turpentine, and wood-oil pitch; and, lastly, acetic acid, wood 

alcohol, acetone, vinegar from maple wood, and oak and chestnut 

extract tor tanning hides, all pure liquids. The arrangement of the 

urnace is shown in figure 55. The furnace a has central lire; the 

smoke products are passing through holes in the floor and led through 

pipe^ to a condenser c. The pipes are laid in a channel A, through 

" a* i pass the gases, which are not condensed, being driven by means 

COL i:x i*o 02-89 

I1 ifi* o5. 
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V'P* A' ^ 

Flu. Art. 

of a fan. */, hack to the central opening in the furnace, in order to 
supply air for the burning process. By this system, always using the 
same air, already heated, economy in the process is obtained, as well 
as by letting the air from tin* fan pass outside tin* pipes, thus absorbing 
their heat. 

The process of turpentine orcharding, as ordinarily practiced in the 
United States, was shown in the Government building. By means of 

a scraping and cutting tool (tig. 56) the 
bark is peeled oil in the manner shown 
in tin* figure and the resin gathered. 
I bis method of “tapping" or “bleed¬ 
ing" is very wasteful, as the trees cun 
be worked only four yours. 'Phe wood 

•> * 

used is generally long-leaf pine. The 
resin is distilled and furnishes turpen¬ 
tine, and the residue (resin or colo¬ 
phony) is used for tin* manufacture of 
soaps, varnishes, axle grease, etc. The 

orcharding in Franco seems to be less wasteful to tin* forests, being 
practiced in the manner shown in figures 57 and 58. The cut ought 
to go through the sap wood. In France the wood is cut to a smaller 
depth at first and afterwards deeper. 

I be Japanese section showed to full ad vantage that the intelligent 
people of Japan understand how to make the best possible use of wood 
for smaller industries. One of this latter is the producing of lacquer 
juice, which is received from urushi (R/iu* r<nRcifcra). This tree 
is planted at the foot of moun¬ 
tains or in fields. When the 
tree is 1 to \?, years old the 
juice may be extracted, which 
operation Iwgius in the latter 
part of June, ending in Oeto 
Ihm*. If the stem is S or 0 
inches in circumference in¬ 
cisions are made on one side 
of the stem at a distance of 
about 2 feet above the ground, 
the incisions on the other side 
at about ‘.H feet aliove the ground. If the stem is larger the incisions 
can be made on three sides. After determining the places to be 
incised, tin; outer bark should be scraped oil-, but not too deeply. 
Horizontal cuts arc then made in these places, which cuts arc of 
different length, forming the shape of an hourglass (tig. 5ft). Kach 
incision is about 0.3 inch from the next, if the juice exuding Iron) 
t be cuts is not scraped off at the proper time it will overflow, and the 

ft7 ami 58. 
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incisions are likely to dry up, and the exudation of the juice is 

retarded or prevented. The juice will generally cease to Dow after 

four or live days. 

Camphor oil is received from the root of the camphor tree (China- 

mom urn camphora). The root is cut in small pieces, which arc heated 

in a vessel, from which the vapors are led through cold water and 

condensed. 

Vegetable wax was also exhibited by Japan. This is received from 

the seed of llrushi (Rh-un rrmioifem). The fruits are collected and 

the seeds rubbed oil from the stalk. Then they are beaten in a mor¬ 

tar to separate the outer part (containing wax) from 

the kernel and afterwards winnowed. The whole 

is placed in a steaming tub for heating, then put 

into a cloth bag and pressed between rollers. This 

wax, “ Moku-ro/* is pure and white and of good 

quality. 

A peculiar kind of wax was exhibited, viz, the 

Ibota wax, which has been manufactured in Japan 

since ancient times. In old Japanese records it is 

stated that the “ Chuhaku-ro M (insect wax) is found 

on the Nezumimochi (L'hj ust rum-japonb'u m) and the 

Ibota (LhjHKtrnm ibota), but now it is mostly found on the Jonerico 

(Fra.rimm pubin<rvi#). In summer the insect deposits tin* wax upon 

the small branches to tin* thickness of about 0.2 inch, the branches 

appealing as though covered with white Hour. These branches are 

cut in autumn, the wax is scraped oil, boiled, and dissolved in hot 

water, and then filtered through a bag of coarse cloth and put in cold 

water, when it congeals. 

Several other minor industries were represented in the forestry 

department, such as basket, wheel, cask making, etc. Hut they are 

all of such nature that they seem to more properly be arranged 

under the manufacture department. 
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NOVA SCOTIA FRUITS AND I'RIHT-GUOWTNU. 
By B. Starkatt. 

Annapolis Royal, formerly Port Royal, is perhaps the oldest town in 
North America. It is beautifully situated at the head of the Annapolis 

Busin and at tin' southwestern extremity of the Annapolis Valley. 
This valley extends to Windsor, itsextreme northeastern limit, a distance 
of 80 miles. Its width is from 5 to 15 miles. This is the garden of Noya 

Scotia, the center of the fruit-growing district, rich in marshes and 
orchards, though apples arc successfully grown in many other parts of 
the province. The Windsor and Annapolis Railway runs its entire 

length, with branches from Cornwallis and Lunenburg, the former 

minting through a highly cultivated and wealthy fruit-producing sec¬ 

tion, and the latter extending through an excellent farming district to 
tbe south shore on the Atlantic. Apples were tirst introduced by the 
early French settlers and some of the apple and pear trees are still 

standing and bearing fruit in Granville and Grand ITe. The latter 
village is the scene of Longfellow's poem where “Gabriel, the son of 
Basil the blacksmith/* and ugentle Evangeline lived," surrounded by 

“fields of llax and orchards and cornfields." 
After the expulsion of the French Aeadiansin 1 755, invitations were 

sent by Governor Laurence, of Acadia, to New England, offering the 

abandoned farms of the French to American settlers. Accordingly 
three delegates, Bent, Felch, and Evans, were sent by Governor Phipps, 
of Massachusetts, to “spy out the land." After spending some time 

in the valley they returned giving favorable reports of the richness 

and fertility of the soil. The next year about seventy families came 
and settled oil the south side of Annapolis River between the Mochelle 
and Nietaux streams, occupying vacant farms. Many of those farms 
had small orchards, or at least a few apple and pour trees attached. 
The new settlers, pleased with the change from the poor gravelly soil 
of Massachusetts to the fertile fields and marshes of their new homes, 

introduced modern and improved methods of cultivating, and many of 
them set out orchards, grafted out the old French trees, and thus gave 

a great impetus to orcharding. 
One of the three delegates, David Bent, great grandfather of the 

writer, selected one of the finest farms for himself; came down with 
the new arrivals,and settled on that farm, where he set out a large 

orchard. 
The soil being exceptionally deep and rich, the trees grow rapidly, 

and now at this date, one hundred and thirty years later, it is one of 
the largest and finest of the old orchards in the valley, some ol the 
trees having attained immense size and are yet sound and vigorous. 
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producing large crops of fruit. Many of these trees bear Rhode 
Island (i namings. 

The furtn is still owned by descendants of the original David Bent, 

One of the sons, also named Davit!, wont back to Lexington, Mass., 

and married Ruth Darker, the youngest daughter of Capt. John 

Darker, who led the relnd stjund against tin* Redcoats in the skirmish 

of Lexington. He returned to Nova Scotia with Ruth and settled at 

Relic Isle, in toss the river from his father's farm, where he lived, 

pros|>ered, and died. The Belle Isle farm is yet owned aial occupied 

by his diacendants. 
m 

Apples, pours, plums, cherries, and small fruits are successfully 

grown in the Annapol’s Valley. Pencil cm and grapes succeed in some 

favored localities, some of the hardier varieties doing well; the former 

are remarkably tine. The. principal apples grown are the (imvcnstcin, 

Rihston, Baldwin, King, (tolden Russet, and Nonpareil. These are 

the commercial shippers, thong’ll there arc about 2(H) varieties culti¬ 
vated. The Nonpareil ha> long lieen the principal variety grown in 
the county of Annapolis. It is supposed to have been originally 

brought from France and during all these long years has maintained 
its supremacy. It is mnarkable for its long-keeping ijunlities and 

hardiness, resisting the attacks of discascund insect jiests in a wonder¬ 

ful manner. It has lived to see many of the newly introduced and 
highly vaunted varieties which threatened to supplant it abandoned 

and grafted out, and is to-day the most popular and highly valued 

apple in the county. It commands the higest price and is much 
sought after by English shippers. It is now, at this date, February 
15. 181*4, selling from the cellars of the farmers for *4 per barrel. 

A favorite apple for many years in this valley has Iwen tin* Yellow 

Relictionr, or, as it is locally known, the Bishop Pippin. It obtained 

the latter name from bring introduced by Bishop Inglison his farm 

in Aylesford and from theneo spread to other parts of the valley. It 

is one of the finest dessert apples in this country when in perfection, 

being at its best in Februnrw It is of vorv line grain and is noted 

for retaining its flavor in a remarkable degree. It is, however, 

extremely susceptible to the attacks of insects, and of late years has 
become almost worthless owing to the scab, so much so'that whole 
orchards of that variety, formerly yielding immense crops, have been 
grafted out and other and more modern kinds substituted. 

None of these, however, with the exception, possibly, of the (*ra\- 
en.stein, have ever yielded so abundant crops as the Yellow Rellefleur. 
It is hoped, by means of spraying, that the insect posts may be sub¬ 

dued, when this valuable apple will be again cultivated. 
A great many Baldwins are grown in Nova Scotia. They are great 

yielders in alternate years, tin* trees often breaking down beneath the 
hoa\y loads of fruit. They do not color <piit4' so highly as in New 
England, are dry and flavorless, but sell well in England. 
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Of all tho apples grown none excel in flavor the Rihston Pippin. 
It grows to perfection in this country and obtains the highest price 
in England. Its extremely high flavor and crispness make it very 
popular with English consumers. Rut it is a slow grower, is a long 

time coming into hearing, and is a shy yielder. Of late years its cul¬ 

ture is being gradually abandoned. 
The most advanced pomologists, however, believe the celebrated 

Graven stein to be the king of apples. Tho soil and climate seem 

exceptionally adapted to the culture of this favorite apple. It attains 

a rich, juicy flavor in the valley, besides being high colored and pos¬ 

sessing, fora fall apple, good keeping qualities. It is a favorite apple 
with American consumers, and coming into the Boston and New York 

markets after the American (fravensteins are all gone, it commands 
good prices. It has never taken well with English dealers, not being 

sufficiently ironclad to stand the rough handling of so long a journey, 
yet producers hope that its showy table and dessert qualities will 

eventually win over the conservative Englishmen. 
Pears succeed well, but are little cultivated for commercial pur¬ 

poses, a few trees in the garden for home use comprising tho bulk 

of the pear industry. The principal varieties grown are Bartlett, 
Clapp's Favorite, Louis Bonne, Flemish Beauty, Sheldon, Seckel, 
and the old French Belle. 

There has been a great hoom in plum culture within the last few 

years, paying perhaps better than any other branch of horticulture. 
Black Knot has been somewhat troublesome, but not to any great 

extent. Principal varieties, Moore’s Arctic, Lombard, Niagara, and 
Abundance. The latter has been recently introduced. 

Large quantities of cherries are grown at Bear River, in Digby 

County, and are shipped to St. John. Great numbers of people from 
the surrounding country drive to Bear River during the cherry season, 

and Cherry Sunday" has become an institution. 
* w 

Very much attention has been directed to the small-fruit culture in 
some localities, and with very satisfactory results. There is a grow¬ 
ing demand at paying prices. 

The principal market for Nova Scotia apples is in England, London 
being the port to which they are mostly sent, Liverpool, Glasgow, 

and Hull taking a few. They are chiefly shipped from Halifax by the 
Durness line of steamships, the freight from any of the stations along 

the line of the Windsor and Annapolis Railway to London, including 
transshipment at Halifax, being about 4 shillings sterling per barrel. 

The first apples sojit to England for sale was forty years ago, trial 
shipments having been made by B. Weir, of Halifax, and Ambrose 
Bent, of Paradise. These were sent by sailing vessel, were sold in 

Liverpool, and netted #2 per barrel—a fair price for those times. 
fpt ♦ 1 * 

i flirty years ago the writer commenced by making a shipment of 50 

barrels from Halifax to London; result, a total loss. The year follow- 
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ing two carloads were sent from Annapolis, with (lit* stunt* result. This 

was followed bv a shipment from Halifax of 4<hi barrels, netting a 
profit of *.V20. Phis was shipped in January, my proceeds not com¬ 

ing to hand (ill March, two months afterwards. All these shipments 

were by sailing vessel*. A jmrtnership was then formed with Mr. 

Bent, under the name of Bent Ac Starmtt, which continued for a quar¬ 

ter of a century. 
m 

Apples are packed and barreled hy tin* grower, and either shipped 

l»y him on his own account through local agents to the fruit brokers 

in Pudding 14111c or (ovent (iarden market, or sold to local buyers, 

occasionally foreign buyers from Kngland or the l’nited States putting 
in an upf>enrunce. In some seasons large quantities of (vravenstrins 

are sold to l nited States buyers for the Boston and New York mar- 
•> 

kets, and at satisfactory prices. An omisional cargo is shipped from 

Anna|s)lis and HatiUport by tramp steamers. 

A few years ago an effort was made to establish a line of steamers 

to carry apples from Anna)x>lis to London direct. An expensive pier 

and warehouse were built, but the venture did not prove a financial 
success. An evaporator was also built and operated fora couple of 

years, but lias fallen into disuse. 

Formerly large quantities of eider was made, but of late years 

farmers believe that it |>ays better to feed the refuse fruit to stock. 

A school for instruction in horticulture has been established at 
Wolfville. Prof. K. K. Sevile, a graduate of Ames Horticultural 

School, Iowa, is in charge. The Nova Scotia legislature has granted 

a liberal sum for its support. This school is in connection with 
Acadia College*, and has the use of class rooms and laboratory in the 
college. This iuqiortant movement marks a new era in the history of 

fruit growing in Nova Scotia, and provides a course of instruction in 
scientific horticulture that will prove of great value to fruit growers 

in the valley. The school was opened in December last with about 

pupils. It is decidedly |x>pulur, many of the farmers in the 
vicinity, with their wives, sons, and daughters, being in attendance. 
Tuition is free. 

Ibis valley is destined to be a great fruit-producing country. 

Everything tends in that direction. Desirable fruit farms arc being 
sought after by English fanners, who with ample means and skilled 

methods will rapidly develop the business. 
The superior character of the fruit, its tine flavor, its linn, crisp, 

and long-keeping qualities, make it especially suitable to withstand 
tin* rough usage of transportation and change of climate incident 

upon shipping to England, where it is so well and favorably known, 
and where such satisfactory prices arc obtained. T his must tend to 
dev elop and increase the cultivation of the apple, and the time is not 
lar distant when the whole valley, from Windsor to Annapolis, will be 
a continuous and unbroken line of orchards. 
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THE FURS. 

By Kdmonij K. Lyon. 

The business of manufactured furs, or the use of fur skins, is one 

of the oldest industries in existence, dating1 back to the sacred records 
of the Bible. Articles made of fur were and are worn by savages 

in cold climates to protect them from the chilly blasts, and also those 
in warm climates to conceal their nakedness; but apart from the uses 
of fur skins at a very early date, costly furs served for purposes of 
luxury and adornment. As Exodus tolls us, the outer coverings of the 

Tabernacle in the Wilderness were adorned with the skins of the bad¬ 
ger, but which later Biblical authorities have decided were the skins of 

the now world-wide fur seal, as badgers were then unknown in Assyria, 
Palestine, and Arabia. Fur skins were the medium of money among 
the tribes of the Arctic countries, and in the I'nited States the beaver 
skin passed as currency with the early Indians. 

In the twelfth century the habit of wearing furs became m> general 

that all classes of society tried to outvie each other in the expense, so 
that Richard I of England and Philipp 11 of France prohibited the wear¬ 
ing of furs either by the princes or people; but such was the fascina¬ 
tion of the people for furs that Louis IX of France appeared in public 
with a surcoat lined with ermine, which fur had always been associated 
with royalty. Later on noble families of Germany, France, and Italy 
were allowed the privilege of wearing a single kind of fur, and were 
also permitted to put the figure of the animal producing it on their 

armorial bearings, so that the squirrel, the marten, the sable, the 
beaver, appeared on the coat of arms of some of the highest aristoc¬ 
racy of continental Europe. 

I he Skinners Company is one of the oldest guilds in England; it 
ranks sixth or seventh, taking precedence with the Merchants Tailors 
Company of other years. This company was originally a company of 
furriers, or fur traders, but there is no document from which the date 
of foundation or particulars can be traced; as near as can be ascer¬ 
tained the first charter was granted by Edward III on March 1, 1327; 
it prevented the selling of old fur for new by skinners. Another 
charter, granted in 1437 by Henry VI, regulated the expense for sale 
of fuis, mixing old and new furs, and the general scrutiny of all 
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works, business, and wares. Charles II granted a further charter in 

1007, giving: them jurisdiction of the nmnufaetiire of furs and skins, the 
manufacture of muffs and linings for garments, gloves, etc., with 

special cure to foster the trade in domestic furs. 

Many centurion ago the Baltic Sea was the great depot for fur trade, 
the tribes bringing down large quantities of furs from the North to 

the markets of Moscow and Novgorod, but the discovery of America 
started a new field of traffic. and although such furs as marten, ermine, 

and sable wore brought from Siberia and northern Kurope, the open¬ 
ing up of our forests and waters brought forth countless numbers of 

skins of mink, beaver, raccoon, lynx, skunk, marten, muskrat (or, as 
the Indians railed it, musquash), fisher, wolverine, and the larger fur- 

Injuring animals, such as the buffalo, tho wolf, and all the species of 

the bear black, brown, cinnamon, and grizzly the traffic in which 

was mono]H)lized for a century by three or four great trading com¬ 

panies. The Dutch Hast India Company was the first, and then after¬ 
wards tin* Hudson Bay Company; those corjH)i*»tions had agents over 

part* of tin* country where the animals were the most numerous, and 
purchased them mostly from the Indians, but this became all scattered 

by the march of progress and civilization, the iron horse pushing tho 
trader, who had embraced the business of dealing in raw tur skins, to 

the doors of the post traders'hut, and vied in competition from the 
Indians for the product of his hunting, and as Dame Fashion decreed 

furs should be worn, hunters became more plentiful, and what the 
rifle did not bring forth the trap did, and all kinds and varieties of 

fur animals were killed and then brought to the factories of the manu¬ 
facturers, or cxjMirted to other foreign countries, till to-day the capi¬ 
tal invested in the Cnited States in the importing, exporting, dealing 
in and manufacturing of furs is, in New York City alone, $8,032,134; 

th<* amount of wages paid per annum being $2,824,781, and the value 

of the product produced $10,003,000. 
In all the natural fur-hearing animals whose skin is of a commercial 

value, especially those used for the producing of ladies' or men swear, 

the degree of value is, first, quality; second, color, and third, size. 
Quality is, to a great extent, dependent upon the mildness or severity 
of the winter. If it is a cold winter the best fur is produced, and by 
this is meant that the under pile of the fur is thicker, closer, and finer, 

the pelt sounder, and the skin altogether in what is termed a prime 

condition, and in a mild winter the reverse. In some instances, shou c 
the winter Ik* extremely severe, the streams continuously frozen, an 
the ground covered with snow, the animal's fur is apt to bo coarse an 
thin, owing to the loss of his obtaining proper food and nourishment. 
Theabove is proved by tho fact that the higher the Altitude (and there¬ 

fore lower temperature), the finer and richer the fur. It is also we 
know n that cold countries produce the next element ot value in the 
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color of the fur. Thin is exemjilitiod in the fur of tin* mink, found in 

North America,as the skins from Maine and all of the British posses¬ 

sions are darker, finer, and fuller furred than those found in any other 

part, and the same may he said of the fur of the marten and Russian 

sable. Expert fur authorities claim that the nearer the equator the 

darker the hue; but this has a great many exceptions in the Alaska 

red fox. as the same animal is found in Russia; and, in fact, the writer 

does not agree with this opinion, as the (’aimda I leaver is the darkest 

species, and in some of the far northwestern States the fur is of a 

pule cream color. The density of forests also tends to render fur 

darker and liner, as the animal is protected from the extreme rays 

of the sun and the extreme blasts of cold. It is also found that, like 

some game birds, the particular food obtained by the animals tends to 

make the fur tine and silky and much superior to the same animal 

which obtains or lives on a different kind. For example, a skunk 

inhabiting flic tobacco growing counties of Pennsylvania and feeding 

on the leaves (though the size is not increased), the fur is of jet black, 

extremly lint*, and bluish brown underneath, while those that feed on 

other substances are not as black and arc coarser in fur. 

We have now had quality and color. The next is size. All animals 

as they inhabit toward tla* j>oles increase in size, and those that have a 

wide range of country are larger. This is caused by the fact that 

having a great deal of ground to cover in search of food, produces 

hone, sinew, and muscle, and correspondingly larger specimens. 

The sex of fur-hearing animals are supposed to be tin* same, with 

the exception of the Alaska fur seal, who. although being polygamous, 

the proportion of young is equal, as the young bachelors, or those 

males who have not any mates, congregate separately, as also do the 

females, before and after the breeding season. The enormous num¬ 

ber of fur skins imported in this and foreign counfries would astonish 

many readers. Some quantities are, however, stationary, while others 

are on the decrease. Animals of a seemingly domestic nature increase 

with the settlement of the country, as with the cultivated fields they 

can procure food more readily, and should the skin be not commer¬ 

cially wanted their numbers are very much augmented, while those 

animals who build their houses and feed near streams or waters arc 

decreasing with the reclamation of the lands by the settler; hence the 

collection of the beaver and muskrat is very much less than in former 

years, in fact the former are about being exterminated in the same 

way Tis the American buffalo, which is practically exterminated, by 

tlie settling of a groat deal of open prairie and country. 

Fashion decrees in a measure the prices and quantities of furs. 

Should any fur be in demand, the eagerness of the dealer to obtain 

those skins is quickly heard of in the section or sections where this 

bir is most caught, and the trapjier will try and get more skins than 
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lie diil in the year when it whs not so much desired, likewise neglect¬ 
ing other skins not so much wanted. It 1ms often happened that a 

certain kind id* fur \\ ill he fashionable for tpiite a period till the <juan- 

Iitv decreases to such an extent that fashion will discard it, and there- 
fore give the animal a chance to recuperate and increase, till time 

brings it hack again for use*, when tin* animal, who in the meantime 

hits been neglected, will have become plentiful. 
'l'ln* various kinds of fur-bearing animals used commercially and 

found in North America are the following: Mink, otter, skunk, 

beaver, red fox, cross fox, gray fox, kit fox, silver-gray fox, musk¬ 

rat. wolverine, fisher, raccoon, opossum, rabbit, wolf, grizzly hear, 

black >K*ar, brown licur. cinnamon boar, buffalo, badger, musk ox,sea 

otter, and fur seal. Several of the above range from the Atlantic (o 
the Pacific, some only in certain sections, and some all over. The 

variet ies most I v used to-day for manufacture into articles for iemalc 

wear are the mink, tin* marten, the skunk, the fur seal, and the 
opossum, natural and dyed; and for men's uses tin* raccoon, which 

also is manufactured into sleigh and driving robes and overcoats, as is 

also, and for the same purpose, the various species of the hear, wolf, 
and foxes; and for both ladies’ and gents' uses the beaver, wolverine, 

fisher, badger, and muskrat arc also used, but only in limited quanti¬ 

ties. I 
A very large percentage of the fur skins caught in North America, 

including the Hudson Hay collection, are annually exported to 

Kurope. The number sold in London from November, 1802, to May, 

1803, was as follows: 

Mink. . 220,053 
M link rsil l 75S, 003 Beaver.. . 
Rucivioii H7C. 

Had err 4. 344 < .. 
Skunk *253.430 

AI:irta»ti nr 1 ”»4 4.*(l 

\Vild-«*at 3. fMll 

I1«iMh«» ent 12.512 

Wolf.. 2,039 

1,598 
7,801 

>8,103 
883 

1,860 

while the number of skins of those caught in Europe and Austral* 
was nothing compared to ours. These skins arc mostly all sold at 
public auction in London, at one of the large sales rooms, the sa es 

occurring in January (mostly for some of the collection of the IIu sou 

Bay Company), March, June, and October. The value of these 1S 
very large, amounting in some years to as high as $5,000,000. 
sales are generally, especially the one in March, attended by bu\tis 
from all over the world, but the method, of selling is ditferent to tia^ 
in <mr country; the goods are all catalogued without reference < 
where, they come from; the bids are all silent and are given b) 
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movement known in some instances only to the auctioneer, and where 

the fur is in active demand and the quantity not large, the fluctuations 
are very wide, a rise of 40, .">0, or 00 per cent frequently occurring, 
and vice versa, if not wanted or neglected, a fall of a corresponding 

ratio. 
The fur-seal skin, of which so much has been said, and so widely 

V 

advertised, and given rise to so much controversy, has many varie¬ 
ties, as follows: The Australian, the Crozet Island or South Shetland, 

Cape Horn and Cape of Good Hope, Lottos Island, Alaska, Northwest 
or Victoria, Copper Island, bobbin Island, and Japanese. The skins, 

with the exception of those from South America, are all sent from San 

Francisco via New York to London in casks, packed in salt in bundles 

of forty or fifty skins. The skins are sorted into sizes, viz: Middlings, 
middlings and smalls (supposed to be 5 years old), smalls (4 years old), 
large pups (3 years old), middling pups and small pups (2 years old), 

extra small pups and gray pups (1 year old), of which the following 

quantities were sold in November, 1892: 7,554 Alaska; 31,380 Copper 
Island, belonging to Russia; 22,350 Northwest coast or the poached 
skins, 834 South Sea Island, 592 Cape Horn, 2,470 Lohos Island, 482 

Australasian, 1,059 Victoria, and in January, 1893, 39,862 Northwest 
coast, a total of 106,000 skins for the consumption of the world in the 

year 1893, of which <12,000 skins were those taken by the sealing licet 

in the waters of the Bering Sea, or nearly two-thirds of the entire 
catch. 

Prom the figures given of the fur animals caught in the United 
States, it will be seen that North America furnishes nearly all the furs 
that are manufactured and worn, and it is a source of a very large 
revenue to the various States where they predominate. 

The process of tanning or dressing is the method by which raw 

.skins are prepared before being manufactured into articles of apparel 
or other uses. The art of dressing skins belongs undoubtedly to the 

Indians in all countries; our own Indian is the best dresser of fur, 

especially of the buffalo, as a skin that is Indian dressed is superior 
to u white men’s tanning/’ The art of tanning is probably unknown 

to them, but we have borrowed the fundamental process and have 
improved upon it by the aid of skilled workmen and machinery, of 
which, however, very little of the latter is used. The usual way of 
dressing a skin is to first scrape off every particle of fat from the pelt 

of the skin until the latter is perfectly clean (herein the Indian 
excelled, as when he skinned the animal he did it so dexterously that 

all the fat was removed at that time); after this the skin is allowed to 
soak in some lye until the pelt is soft, when it is washed and tubbed, 
and then shaved or passed over a knife that is held firmly in an 
upright position and all particles of fat removed; but this must be 
done skillfully so that the pelt is not cut, nor the grain split, which 

col expo—02-40 



KKl'oKT OK COMMITTKK ON AWARDS. 62<> 

would cause the fur to loosen; from this they are buttered, placed in 
u barrel with clean sawdust and tramped by men half naked, the heat 

of the body rendering the leather soft and pliable; when this part is 

accomplished they are smoothed, carefully beaten out and finished by 

again putting them in a lighter, which cleans them thoroughly; then 
removed from this, and put pelt to pelt ready to be manufactured. 

The American fur dressers are the best for all of their own animals; 

the English excel in chinchilla, marten, and sable, while the German 

has no superior in dressing the Siberian squirrel. A great many skins 
are dyed, as the natural color would not admit of their being manufac¬ 

tured. 'Hu* ast radian and Persian lamb, whose color is generally black, 

is slightly dyed, so as to darken the pelt, which would show white on a 
black surface. The Germans are the best dyers of the above, as they 

give the skins brilliancy of color and fineness of pelt. The French 

are the most expert dyers of their rabbits, and have brought this arti¬ 

cle dyed to a great state of jMsrfection, so much so that no other 

nation attempts it. 
The act of dyeing fur skins is us ancient as the world, but it has 

never proved a successful industry in America; whether for the reason 

that our workmen have not mastered the art or our water has not the 
chemical properties; it is probably tin* latter, as many furriers have 

inqiorted dyers who, when here, did not have the success that is obtained 

on the same nkin finished by them in Europe. 

I NITKI) STATKS KXIIIIUT. 

The advancement made in the manufacture of articles of fur cloth¬ 
ing, as compared with prior exhibitions and former years, is very great. 

Much praise should be accorded and the highest consideration given 

to those exhibitors who comprise the fur groups in the United States 

section of the manufacturers and liberal arts building. It would not 
be amiss at this time to say that the American furrier of to-day excels 

every other nation in the skillfulness of his work, the stylish effects 

produced, and the costly value of the material used. Each manufac¬ 
turer of furs in the United States vies with the other in producing 

exceptionally well-made and well-matched articles for mens and 
women s wear, both as to tin* gnulntion of color of the fur skin used 

and to the evenness of the height of the fur. 
The exhibition made by the house of C. (». Gunthers Sons, of New 

York, ranks preeminent for their great care in manufacture and exclu¬ 

sive originality of designs. 
Relative to the remarks in this article regarding the advancement 

made by the manufacturer of to-day as against those of former years, 

tin* greatest exemplification of this is the splendid exhibit made by t e 

house of II. Liebes & Co., of San Francisco, and also that of John 
Shayne & Co., of Chicago, tin* former being one of the largest han 
dlers of fur seals in the world, also holding one of the largest inteies • 



in the company that has the concession from the tinted States for the 
taking of fur seals on the Pribilof Islands, while the latter, by their 

push, energy, and sagacity, have risen to a foremost position. In 
former vears the West was no factor in the manufactured fur busi- 

•j 

ness, although being a large emporium for the sale of raw fur skins, 

but to-day large quantities of manufactured furs are made and sold in 
nearly every large Western city. Messrs. II. Liebes & Co., of San 
Francisco, exhibit some choice fur-seal jackets, capes, ulsters, and 

overcoats of most excellent workmanship and novelty of design. 
Mention is due the following fur manufacturers of the United States 

for the superior excellence of the products exhibited: A. E. Burk- 

hardt Company, of Cincinnati, Ohio; The Wolf & Periolat Company, 
of Chicago, and George C. Treadwell & Co., of Albany, N. Y. 

RUSSIA. 

A very important exhibit has been displayed by the brothers P. M. 
and K. M. Greenwald, of St. Petersburg. The interest of this exhibit 
consists in skins of a number of animals which are to be found only 

V 

in Russia or Siberia—as certain kinds of squirrels, sables, titeh, deer, 
cat, etc. Great attention is paid to the dressing of the very rare skin 
of natural black fox. 

NEW SOUTH WALKS. 

New South Wales has displayed a great variety of material and 
ways of preparation. The boas, opossums, and platypus furs exhibited 
by the Woman’s Work Commission, Sydney, are of greatest origi¬ 
nality. 

CAPE GOVERNMENT. 

( ape Town has shown great skill in tanning skins of angoras, silver 
jackals, and leopards. 

DENMARK. 

Denmark has displaced examples of tine treatment of eiderdown? 
in the exhibit of C. A. Trail. Copenhagen. 

SWEDEN. 

The exhibit of Tarsells & Co., Stockholm, excels in treatment of 
blue fox, spotted otter, and brown marten. 

As a whole we are pleased to state that the examination of the fur 
display of the World's Columbian Exposition has shown that the 
industry is practiced on a large scale in all countries, and that they 
all excel in attaining the highest degree of skill in the treatment of 
the specific animals which arc proper to their climate and to their 
natural conditions. 
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GOLD AND SILVER MINING: THE ACCESSORIES, PROCESSES, ETC. 

By William 1*. Blake, 

Fellow of the Geological Societies of London and America; Author of the Report upon 

Precious Metals at Paris, 1867; Professor of Geology and Metallurgy in the University 

of Arizona, and Director of the School of Mines, Tucson, Ariz. 

Platinum and Allots op Gold and Silver. 

Under this group, which comprised also some other metals, there 

were two extremely interesting exhibits, one by Mr. George F. Kunz, 
of New York, consisting of platinum, platinum earth, concentrates, 
etc., with photographic illustrations of the processes of extraction in 

Siberia, and another by the firm of Tiffany Co., of New York, 
showing all the principal alloys of gold and silver. The firm, also, of 
Johnson, Matthey Co., of Hatton Garden, London, made a superb 
exhibit of platinum and the associate metals, both in their crude state 
in ingots and manufactured. 

Extraction of Gold and Silver by Milling. 

EXHIBIT OP FRASER <fe CHALMERS. 

The exhibit of mining and metallurgical machinery made by Fraser 
& Chalmers occupied the largest space assigned to any private firm in 
the mines building and was located in the southeastern corner. It was 
an exhibit which attracted much attention, being novel to the great 
mass of visitors who were unfamiliar with metalliferous mining and 
ore treatment. But to the interests which it practically concerned one 
of the most characteristic features of the exhibit was that it was not 

novel but standard. The ephemeral crop of gold-saving devices had 
no showing within the inclosure. The machinery shown was not of 
the order which promises to save the world's gold in the future, but 

with slight modifications in detail and a general advance in weight and 
capacity it was just such machinery as has been saving the gold and 
silver of the world obtainable through vein mining for the past quar¬ 
ter century or more. 

031 
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STAMP MILL. 

Only fivp stamps wore shown as an index to the many thousands 

built by this linn. Those were heavy stamps, and their ponderous 
action was illustrated at intervals by dropping them in the usual man¬ 

ner, but upon cushions of wood instead of as usual upon the ore above 

dies in the mortar boxes. The splash of ore was lacking, but the 
action was otherwise complete. In the stamp mill the ore is usually 

brought in at a high elevation, broken with a Blake or Comet crusher, 
and passes to Tulloch or Challenge feeders, which deliver it automatic¬ 

ally to the stamps, which are ordinarily arranged in sets of live in a 

mortar. These stamps are operated by means of cams and tappets, 

and make their beats in such a manner that, when a stamp drops, its 
neighbors are already at rest, thus giving greater effect upon the ore, as 

two at rest hold the material solid while the one that drops gives the 
blow. This process goes on continuously with the live stamps in each 

mortar. The stamps crush the ore to a tine pulp, which [Misses through 
screens and over amalgamating plates which are of copper, sometimes 

silver plated. The screens are of tine-mesh wire cloth, or of Russia 

iron, steel, or other suitable metal punched with needle slots for the 
passage of the pulp when it has been pulverized to the requisite fineness. 

The exhibitors received an award for this modern stamp quartz mill 

on these grounds: 
* 

Excellency of workmanship and material; improvement in shoes and wearing 

parts; improved wooden guides which can lx* easily removed from any stamp, while 

others in the same tottery are working. 

Also for their silver-plated copper table, on the grounds: 

It is <*onstructed by special machinery to insure a perfectly smooth surface. It is 

made of soft, pure copjier, ami electrically coated with silver, making an excellent 

polished plate for saving free gold. 

This saving is secured by coating the plate with mercury, which has 

an affinity for the passing particles of gold, forming with them an 
amalgam which adheres to the plates and is removed at intervals. 

The plates are set at a gentle inclination, so that the pulp W^1 

slowly over them. 
In milling practice in some parts of the world the whole brunt o 

breaking up rock is put upon the stumps, and no automatic feedets 

arc employed, but the more usual and economical practice unhewn 
in America is to employ rock breakers and automatic ore feeders. 
For many years the breaker employed has been of the Blake type, wi i 
a straight jaw movement, and very great pressure obtainable In tic 
use of toggles. On this type of crusher the exhibitors obtained an 
award on grounds stated as follows: “The improved chock pieces on 

each side of the swinging jaw of the Blake crusher form a SCJd 01 
kevs which can be removed when worn. The Blake in its usual form 
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is a coarse crusher. The action of an eccentric upon a shaft lifting 
a pitman which brings into play toggles on either side hearing on 
one side in a fixed frame and on the other in a massive swinging-jaw 

piece which closes upon a fixed jaw piece. The swinging jaw being 
pivoted considerably above the point of greatest closure, there is 

at this point quite a movement, so that the product is not as finely 
graded as in the modified type known as the Hodge crusher (and also 

exhibited), in which the pivotal point of the jaw is below and close to 

the point of the greatest closure. The product is therefore finer, 
hut for stamp mills the Blake crusher is better adapted. Where a 
large quantity of coarse product is required a crusher of the gyratory 

or Comet type is employed. This has a conical crusher head gy rating 
inside a massive hopper of an inverted conical form. The jaw in this 
case may he described as circular and the operation of crushing goes 
on continuously, the point of greatest closure passing around the 

circle. 
“The ore feeders operate by intermittent movement, which always 

appears more curious to a casual observer than a continuous move¬ 

ment. A tappet rod, with rubber bumper, is struck in the descent of 

stamps, and this in the Tulloch feeder causes a vibrating movement of 

a tray below the hopper of the feeder, so that at every vibration a 
portion of the ore is allowed to fall into the tray and be pushed by a gate 

or scraper until it falls into the stamp mortar. 1 lie Challenge feeder, 
preferred for wet ores, employs the tappet actuating a friction feed, 

which causes an intermittent rotary movement by the alternate biting 
or engagement and letting go or disengagement of the feed parts. 

Bevel gears communicate this movement to a revolving disk beneath 
the tray and the ore is thus scraped into the stamp mortar by regular 

installments." 
The differences of practice in stamp milling constitute a science which 

has been very fully presented in a series of papers by Mr. T. A. Rickard 
before the American Institute of M ining Engineers. The chief distinc¬ 
tion in practice is between the long slow drop and the short quick 
drop, the former often designated as Gilpin County (Colorado) and 
the latter as California practice. With the long drop the mortars are 

usually deeper, ami the mesh of screens is finer, so that the ore remains 

longer subject to the action of the stamps. 
The guide bushings for stamp stems are of wood, and it has been 

found that wood framing in point of endurance, elastic quality, and 

general desirability is still better than iron for the service required in 
stamp mills. The tremendous incessant shock to which the acting 
parts in stamp mills are subject is unusual in machinery, and inevitably 

destructive. Stamp stems made of the best obtainable steel lose elas 
ticitv and break after extended use, being practically worn-out by 

internal stress, while there is no wear on the exterior. This, however. 
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is not a matter of great expense, as the stems are made of such hmgth 

that they ran be turned and returned and used over many times, the 
breaks being near the head and close to the end of the stem. The 

material for shoes and dies is tin* subject of mueli study. If it be not 

well chosen, it will not only break, but be swagged or caused to flow 
by the hammering, so that faces will be cupped in great cavities. A 
good material will wear with even faces, as cupped faces impair the 

duty of the stamp mill. The force of tin* clause of award, “improve¬ 

ment in shoos and wearing parts," is thus apparent. The best material 

is a proper forged steel, but by reason of lower cost and the availability 

of used-up jmrts for remelting, cast iron is much employed, it being 

also a question in which tin* character of ore must he considered. 

Stamp cams are often keyed upon the shafts, but a new device has 

been introduced, originating at the Kl Callao mill, Venezuela, known 

as the Blanton cam. In this a small circular wedge pinned upon the 
shaft takes the place of the key, and the cum, while readily removable, 

is found to bite the shaft in action with a never-losing grip. This 

Blanton device is much more convenient t han keys. The mortars arc 
made to suit the ehuruetcr of ore, commonly with screen and discharge 
for pulp on (me aide for gold ores, and on hoth sides for silver ores. 

A variety of types wen* shown, including tin* sectional mortar, which 
received an award in the following terms: 

St-ctiounl uioriar /pr tuulf-Uirk frun*portation.— It is constructed of steel and east iron 
and its combined weight is 5,000 piunds. It is nuide up of many pieces, none ex¬ 
ceeding .‘100 pounds in weight, and is easily and rapidly put together and taken apart. 
The distribution of metal is the result of many experiments. 11 is put together so 
exactly that its life is longer than if it was cast in one piece, and it is easily trans¬ 
ported over the trails in the mountains, The angle of the screens also is the result of 
years of experience. It is made of line material, and the workmanship is excellent. 

Machinery of other kinds is also sectionalized, including large Cor¬ 
liss engines. The usual limitations for sectional machinery are, in 
weight, 3oo pounds for mulehuck and 150pounds fora llama or a man. 

Cylinders are completely sectionalized and pillow blocks and caps may 
be readily sectionalized. Cranks, connecting rods, and the first pieces 
of crank shafts for large engines may sometimes he allowed to exceed 

300 pounds, and boiler tubes are transported full length, although the 
usual limitation for length is s feet. If the circumstances require it, 

however, machinery of any weight and engines of any power likely 
to be required may )>e so .sectionalized as to Ik* curried over the most 
difficult mountain trails. Mr. Ksehevarria, superintendent of the 1*11108 

Altos Bullion Company, Limited, writes of a 16 and 28 by 36 inch 
compound Corliss engine (250 horsepower) furnished by Fraser & 
Chalmers for his company. 

Hm sectional engines have given entire satisfaction, and have been the cause of 
many remark* made by visitors how such iiuimmoth machinery could be brought 
by animals over sueh rough mountainous trads. 
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IIUNTINOTON CRNTttmOAL QUARTS! MILL 

Alongside the stamp mill as a worthy competitor was shown the 
Huntington mill, similarly arranged with automatic feeder and table 
of silver-plated c opper plates. The ore feeder was operated by a shaft 
instead of a tapped, the same intermittent action of the friction feed in 
the Challenge feeder being easily obtainable. The mill was shown in 
working motion. In its operation a vertical erosshead driven by 
gears carries around with it four hangers, from which depend as many 
crushing rolls, which pass around inside of a ring die in a pan-shaped 
mortar or receptnble. Into this the partly crushed ore is fed pulver¬ 
ized by the rolls, and when sufliciently tine is forced out through 
screens to a dischage passage, from which it descends to the amalga¬ 
mating table. It should be. remarked hero that in the stamp mill 
amalgamating plates are also commonly hung inside the mortar, and 
mercury is also fed into the mill for amalgamating purposes. In like 
manner mercury is fed into tin* Huntington mill, but of the quantity 
and other details everything depends upon the character of the ore. 

It is annul in dm tying u Huntington to put into the mill every twelve hours about 
three times us much quicksilver us you are getting gold. 

The ring die is placed, and the rollers revolve at such a height above 
the bottom of the mill as has been found to obtain the best action in 
pulverizing the ore, amalgamating the precious metals, and discharg¬ 
ing- the ptdp. The question naturally arises: When is the stamp mill 
and when is the Huntington mill to be preferred? This question does 
not admit of very definite answer. So many conditions, such as extent 
of investment, character of ore in point of hardness or ease, or diffi¬ 
culty in gold extraction, fineness of crushing expedient, etc., are to he 
copsidered, so that tin* same judgment must be exercised as would be 
required to determine the manner of running a mill. For some pur¬ 
poses, such as recrushing tailings in concentrating mills, the Hunting- 
ton is preferred to stamps, and it is also largely used in smaller plants 
and for ores of medium hardness, while in the large mills in which 
great quantities of hard low-grade ore have to be crushed rather 
coarsely stamps are generally used. 

The Huntington mill received an award as follows: 

It it* strongly built, occupies but little s|»eo, it in cheaper 11 inn a stamp mill of the 
same capacity, and it granulates instead of rubbing. 

CHILIAN MILL 

An award was received by Fraser & Chalmers for their improved 
Chilian mill, being expressed in the following language: 

\\ ell built and of good material, especially the cant-steel tires, also tin* novelty of a 
self-feeder Chilian mill. 

I he “Chilian mill. ’ so called, was first simply comprised in a pit in 
the ground with bottom and sides of stone, and rough stone rolleis 
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attached to wooden sweeps which were driven by horse power. biter 

iron bands were put on the stone rollers and plates of iron were plan'd 

in the bottom to form a truck for tin* travel of tin* rollers. From the 
clumsy construction it was necessary to place the rollers a considerable 

distance apart, and the sides lieing nearly vertical, it was difficult to 

keep the material under the rollers until it was all pulverized. I’o 

accomplish this a bov was often placed in the machine with a rude 

shovel, whose duty it was to constantly push the material under the 
rollers as they revolved. The manufacturers claim that their improve 

meats have trebled the effective capacity of the Chilian mill, and from 

a crude device have changed it to a very perfeet and effective inaehine. 

They called attention: First, to the peculiar slmjM* of tin* Im>wI or 

mortar of the machine. It is easily seen that, owing to the curved 

sides of the mortar, the pulp, when set in motion by the action of the 

rollers, will flow easily and naturally up to the discharge screen, and at 

the same time the particles that are too coarse to jwi» the screen "ill 

fall by gravity again under tin* rollers. Second, to the plaeing of tin* 

rollers so close together, or, more properly, so close to the center that 
as they revolve they at the same time are turned or, more properlv, 

twisted on the track. As the rollers weigh about tons each, it will 

be apparent that this twisting motion has transformed the crushing 
force also to a rubbing force that assists to a great degree in reducing 

the ore to powder. When the rollers were placed farther from the 

lentei then* was much less of this rubbing action, and coiiHc<|iientlv 

the machine was more of a crusher than a pulverizer, depending ahuo*t 

wholly on the dead weight of the rollers to reduce the ore. Third, to 

the scraper that travels with the shaft and constantly forces the pulp 

in front of the rollers. The closeness of the rollers to tin* center 

makes it possible to do this perfectly. Fourth, to the construction of 
the driving-shaft mechanism. Formerly mills of this class wen* ho 

constructed that the rollers were mounted on a shaft that ran rigidly 

through each roller, forming the axle on which they revolved. 'Hie 
center of this shaft or axle was so constructed that it formed an 

enlarged opening, which was fitted over the driving shaft in *uoh a 

nmnner as to allow either end to be raised without binding or crami 
mg the driving shaft. This was for the purpose of allowing the mile 

to hit when any substance was under them which was too hard to I*, 

crushed at once by the sheer weight of the roller. While thin 

answered the purpose it was a very faulty eonstruction, as when either 

r !,fted “ T the ,evo1 of th« it i'ad ... of 
„ 'oth rollers and consequently reduced the effective eni-hine .„r- 
te o each roller. The improved mechanism employs a Miit ihlc 

IHvi,„.!»■ 

enable. eiiher^roUer tT'l'i'f?'' 'H'‘nn8- *l be conalrurlion 
mir roller to lift several inches vertieally, still standing 

I- 

rs 

*• 
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pcrpcndicularlv and without in tIn* least affecting tile other roller. 

Filth, to the material used, which i* that found to produce the heat 

average result*. I lie false laittom or roller track is made of the 

hardest of chilled iron, and the roller ties are of rolled tiro steel 

which is *o tough and homogenous that the wear is perfectly uni¬ 

form, keeping the* face of the roller always true and in shape to do its 
maximum work. 

I hose improvements have brought a crude device up to a most per¬ 

fect and elective machine, and from a former nominal capacity of 8 
tir lo tons daily these (hilian mills are now crushing as much as 18 

tons per day, all of which will pass an 120-inesli screen. There is no 
single machine connected with the reduction of ores where a scries of 

improvements have produced such decided good results as are shown 
in the every day working of this Chilian mill. 

I In* ( hilian mill has an approximate average capacity of 15 tons per 

day of twenty-four hour.*, and each mill requires 0 horsepower. The 

prises* from the time the ore enters I lie mill until turned into bullion 

is as follows: The ore passes through a crusher into an ore bin, and 
i* fed by means of a Challenge feeder (the same us with stamps) into 

thc( hilian mill. The pulp is then Hushed, without the use of screens, 
into sett ling tanks, w here the surplus water is drawn off. It is then 

charged from the tanks into the barrels, each barrel (having a capacity 
ol .» tons) being then heated; and. after the chemicals (blue stone, 

zinc, and salt) have been introduced, the barrel revolves fora period 

ol from twelve to twenty hours, it being necessary to experiment on 
different classes of ore as to the most profitable length of time to keep 
the charge in the barrels. The charge is then discharged into spouts 

and washed into settler*, and the amalgam therein collected in the 
usual way. I he percentage of saving in the barrels is approximately 
tin* same a* in the ** Patio process, and without the same loss in 
quicksilver; in all the different tests that have been made between 
barrel amalgamation and the Mexican “ Patio” process, the percent¬ 
age has been slightly in favor of the barrel process in the saving of 

silver and quicksilver. W e enumerate briefly the advantages claimed 
loi the ( hilian mill and barrel process over stamps. 

hiist, the ( hilian mill crushes the ore to a fineness of 120 mesh, 
thu* freeing all the small jttirtielcs of metal from the quartz, so that 
• m amalgamation it readily amalgamates with the quicksilver, while 

stamps ordinarily crush through courser than 60-mesh screens. In this 
point alone there would be at least 10 to 20 per cent more metal freed 

*ln|n quartz than with the stamps. Second, to attain the above 
h *ults, with a good engine, only one-half the power would Ik* necessary 
t" wo, K tin* ( hilian mill to crush the same amount of ore to 120 mesh 
thrii is ,eqitired with stamps. I bird, another great advantage of the 
( hilian mill for crushing over that of stamps on the average ores 
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found in Mexico find worked by the Putio process i> that tin* wearing 
of the shoes and dies contribute a deal of iron to tin* pulp, which is in 
most cases detrimental to amalgamation, as it fouls the quicksilver, 

making it slower in its action. This point has been thoroughly demon¬ 
strated at the different districts in Mexico, i. e., states of Durango, 

Zacatecas, and Bachuca, where this process is in ope nit ion, where Fra¬ 

ser & Chalmers have several large plants of this kind. On the other 

hand, with the Chilian mills tin* amount of iron worn in powdering is 
less than one-sixth, and the consequences proportionately favorable to 

amalgamation after the ore passes through the Chilian mills. Fourth, 

another important feature is the simplicity of construction of the 

Chilian mill and low cost of repairs, as the life of the wearing |>nrts 

required to be replaced in the Chilian mill is about two years, these 

parts amounting to 18,000 pounds for each mill, and requiring no 

skilled labor to operate them. 

After numerous tests made in Mexico on different ores the estimated 

cost, including crushing, grinding in Chilian mills, settling in tanks, 

amalgamating in barrels, including chemicals and loss of quicksilver, 

and the turning of the silver into bullion, has been found not to exceed 

$4 Mexican money per ton (1803), in a good-sized and well-designed 
plant, with a capacity of, say, 80 tons jh*i* day. 

KKl'B VANNKR niM KM U 

Me have so far considered machinery for the crushing and ptilver 
izing or reduction of ore, and the amalgamation of tin* particles of 
gold and silver in tin* resulting pulp by the action of morcurv. < )res 

in which this action is sufficient are called free milling. Thcv consti¬ 

tute, usually, tin* upper portions of ore bodies, or those portions near 

the surface, or so far weathered or acted upon by oxidation and dis¬ 
placement of sulphur that the gold and silver are readily anmlgamable. 

Ores are refractory or refuse to yield their gold and silver to this 

method on account of various elements in their romposition, but chiefly 
because pyritic. Such ores require to be smelted or elm* treated by 

wet process with chemicals; chlorine and cy anide of |Mjtassium being 
tht < hemicals most commonly employed, each according to the nature 

of tin oie. Ordinarily the gold in an ore is disseminated through the 

py ntes in which it is refractory and other materials <.f the vein in 

'' u it in free-milling. 'Flic process of amalgamation being cheaper 
burn the methods of treating refractory ore, the whole quantity of 

>n.fLS |Ul ^ an<^ gold that is amalgamate is saved by that 
. . : *cav'ng the lighter, worthless gangue and the heavy sulphides 

ron ming refractory gold. It becomes necessary to separate these 

woe ements, saving the precious materials for smelting or other treat- 
nient and discarding the great bulk of refuse matter with the least 

lCa e Wa8^ «wld. I his process is concentration, und the 
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machine most in vogue for this work upon gold and silver ores is pro. 

eminently the Frue van tier. 

This machine is a line concentrator, treating finely-pulverized mate¬ 

rial as compared with jigs which are used on coarser material, especially 
in the concentration of minerals containing the baser metals, such as 

lead, copper, zinc, and tin. Fora further description 1 present the 

following (quotation from the catalogue of the manufacturers, Messrs. 
Fraser & Chalmers: 

The vanner was the result of a long series of eX|H*rimentB in the concentration of 

silver ores, carried out from 1H72 In 187-1 hy tlie late* Mr. W. It. Frue, assisted by 

Mr. \V. McDermott, who has ever since Ih*oii Men tilled with the introduction of the 

machine. Tile spcriul object of the experiments was the treatment of low-grade 

silver ores of the Silver Islet mine, on Lake Superior, ami Mr. Fme’s long experi¬ 

ence in the dressing of copper in the UikeSuperior region determined him to attempt 

concentration. Many forms of jigs, shaking tables, and belts with various motions 

were tried, and in the end a side-shaking traveling belt was evolved, which, even in 

theex|iertiiiental stages, gave exceptional results. 

Before going to the expense of building a mill several practical working tests were 

made on larger belt machines of different designs, and to make doubly sure the Silver 

Islet Mining Company employed Messrs. Adams and Carter, of San Francisco, to 

carry out working tests hy amalgamation process as against concentration. These 

gentlemen had had a large experience in the amalgamation of silver ores in Idaho, 

and believed that this process would prove more successful than concentration. The 

necessary full-size pan, settler, and agitator were brought, ami a long series of work¬ 

ing tests on various grades of ore was made. The recon 1 of these experiments, when 

com pans! with those of the concentration testa on the then crude vanner, completely 

satisfied Messrs. Adams and Carter of the su|H*riority of concentration on the particu¬ 

lar ore treated, and, further, of the large field for the improved concentrator on gold 

and silver ores generally. 

It may he mentioned incidentally that u 50-stamp mill with 24 vanners was after¬ 

wards I milt at the Silver Islet mine. It paid for its cost of erection in about four 

months’ run, and was used at intervals for a period of seven years whenever ore of 

low grade had accumulated. In this mill 6-ounce silver on* was often treated to a 

good profit, notwithstanding very high charges for smelting the rich concentrates 
produced. 

The great step in advance of other concentrators made hy the vanner was the 

treatment of a stamp-mill pulp at one cheap operation, with the production of abso¬ 

lutely clean concentrations and with surprisingly low loss of value. A material 

which in Germany would Is* divided into at least three classes and treated on at 

least six machines was treated at once on a single machine ami cleaner concentra¬ 

tion produced than from a number of combi run 1 treatments. In making this state¬ 

ment we are well acquainted with the perfection of German dressing works and 

their developed science of concentration; and we are also aware that, with the 

classes of ore treated in Germany and the local conditions governing subsequent 

treatment of concentrates, the advantages of the vanner can not he considered from 

the same point of view as in this country. With labor and fuel, transportation and 

smelting as high as they are in the United States, rapid automatic treatment is a 

necessity for tailings or low-grade ore. The only objections that one ever hears 

urged hymen of experience against the vanner are that it is “slow” and needs 

exact “adjustment;” and new concentrators keep coming out which are l)oth “fast 
and not “delicate”—can he run hy u child. These objections are inherent in the 

work to be done, not peculiar to the vanner. For finely crushed ore rapid treat- 
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inent and clow work art* utterly incompatible, oh every dime drewer knows. Ah to 

adjustment, the very fact that tin* vanner is automatic and continuous implies that 

it must lx> adjusts! right to its work and kept under the same conditions. To illus¬ 

trate this very simply, watch a man tending one vanner in a mill where engine 

speed or water supply is irregular. Every change of sjsvd of engine or volume of 

water needs a corresponding change of machine either in water or Indt travel. Next 

step into a mill, as several may Ik* seen in California, with sixteen vanners running 

like a single piece of clockwork and one man keeping a general eye over them while 

handling the concentrations produced. The two eases answer all objections as to 

complication and difficulty of adjustment; in the first, one man is driven wild 

watching a single machine; in the second case, one man has an easy job looking at 

sixteen machines, which are treating HO to 100 tons of ore every day. It is the 

unfortunate experience of all machinery builders that they can not add brains to 

their machinee to supply the absence of the same useful material in many men who 

run the machines. 

To make a condensed popular description of the action of the Frue 
vanner we may say that it is comprised in an inclined, endless, rubber 
belt moving over rolls mounted upon a frame which 1ms a side-shaking 

motion. The upper side of the licit ascends and water and pulp being 
fed upon and distributed over it in pro|H>rtions determined by experi¬ 
ence, the side shaking together with the downward flow causes a sepa¬ 

ration of the material, the heavy particles adhering to the belt and 
being carried upward and de[H>sited in concentrate boxes, the light 

particles or gangue, not adhering to the belt, lieing carried downward 

by the flow of water and removed by means of a launder. I bis action, 

properly managed, is found to effect a very nice separation of the con¬ 

centrates from the tailings. The rat© of movement of tin* belt can be 

conveniently adjusted by speed cones. The driving of the head roller 
is effected through a spiral spring which (>ermits the side shake. The 
belt has a rim to retain the material at the sides, and is supported bv 

a number of small rollers so as to form a smooth, slightly inclined plane 
for the work of concentration. 

The exhibit included two Frue vanning machines arranged with refer¬ 
ence to stamps and Huntington mill, respectively, these vanners having 

plain belts 6 feet wide. Alsoa4-foot vanner of an improved type using 
Morse patent corrugated Indt. The award received on account of this 
vanner reads simply: 

It isoneof the best concentrators in the market; of good workmanship and material. 

I his affords no explanation of the very peculiar merits of the 
improved belt machine which, working in combination with machines 
of the plain-belt type, effects a great saving, increasing capacity so 
greatly as to reduce the number of machines required and enabling 
those that are used to be employed with closer results. The means, 
too, are simple, little more than the employment of the corrugated belt 

at a higher inclination than the plain belt. The corrugated belt is more 
expensive, but on some ores the amount of material handled can he 

COL EXPO—02-41 
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doubled by this means alone with equally dose results. The finest use 

of the corrugatcd-lndt machine is probably in connection with plain- 

belt machines, the material being first passed over the corrugated holt, 

which, by its elevation and rapid work, permits of such a precise hand¬ 

ling of water supply and preparation of the concentrates that the fol¬ 

lowing vanners cun do very tine work. Tin* use of hydrometric sizers 
before the vanners is also a great advantage in tine concentnition. 

MM KLTI N<« KC KNACK. 

Having followed the ore through the processes of milling, amalga¬ 

mation, and concentration we come to that of smelting. Phis applies 
not only to concentrates from these stated processes, but also, and very 

largely, to ores with no prior treatment except crushing and roasting. 
The furnace exhibited was a lead-smelting furnace, and it should be 

said that the smelting furnaces peculiar to copper manufacture, includ¬ 

ing converters for bessemerizing copper matte and all their appliances, 

are built by Fraser & Omltners. If space did not permit the show¬ 
ing of these copper furnaces, their products were at least in evidence 

in the beautiful exhibitionof copper in every stage from the ore to the 

most refined product shown by tin* Baltimore Topper Smelting and 

Refining Company in the same inclosure. 
Rousting furnaces, necessary for the treatment of ore preliminary to 

smelting and chlorination, are extensively manufactured by Fraser* 

Chalmers, but the limitation of space did not admit of their exhibition. 

Relative to lead smelting the exhibit was an improved 42 by 100 
water-jacketed lead furnace, which received an award on the following 

grounds: 

First, the improved sectional water jacket, allowing constant water circulation 

through the sections; second, the alarm slag-escape attachment, which gives instant 

warning by an escaping blast. 

We think that we ran not do better than to quote the description of 

this exhibit written by Prof. H. O. Hofman for the Engineering unci 

Mining Journal: 

In the southeast part of the ground floor the well-known Arm of Messrs. Eraser 

Chalmers, Chicago, III., has its extended exhibit, of w hich the lead-smelting appa 

ratus forms but a small part. The sampling of ores is represented by 2 • rushers a 

Blake, 15 by U inches, and a Dodge, 8 by 12 inches—intended to crush the ore from 

the mine for the Bridgman mechanical ore sampler. This machine, which came on 

the market only a couple of years ago, l)elongs to that class of sampling apparatus 

which takes the sample at short intervals from the whole width of a running stream 

of ore. Two tyfies, called A and B, are exhibited. The former, of wrought iron, 

occupying a floor space 3 by 4 feet, and 7 feet 6 inches in height, gives 2 samples, 

the original and duplicate, thus furnishing an im|K»rtant means of controlling t 

operation. It has a capacity of from 15 to 25 tons of ore per hour, and is eiiSl 

cleaned. Type B is a small machine of cast iron; it occupies a floor space of only 

inches square, and is 3<> inches high. It gives a single sample, and is used for cu 

ting down either the main sample from machine A after it has lx«n recrushed by 
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rolls* (the exhibit shows a pair of geared rolls 10 by ltt inches) or hiuuI) amounts of 

finely crushed ore. Its capacity varies from 2 to 4 tons |M*r hour. Those machines 

have found much favor, ami with reason, where they have been introduced. A 

sample grinder of the well-known coffee-mill pattern concludes the list of sampling 

apparatus. The smelting is represented by an imposing, full-sized blast furmu-e 42 

hv 120 inches, a size much in use to-day. The jackets are cast iron and of six differ¬ 

ent patterns: front 2, buck 2, side I, and tapping jacket 1. A late improvement is 

to connect the jackets either in pairs or all together by means of short piece* «,f 

1-inch pipe inserted below the water feeders ami joined by rubber how*, tin* advan¬ 

tage of the device being that if the jackets are all connected no single one can ever 

run dry, and if in pairs the danger is greatly lessened, as, if the water inflow of one 

jacket, for some reason or other, is insutlicint, it will he supplemented hy its neigh¬ 

bor. The crucible of the furnace is inclosed in the usual cast-iron plates, strength¬ 

ened hy ribs. The slag spout shows an improvement in being water cooled, an 

interesting feature if we consider the amount and character of charge furnaces have 

to put through to-day. A beautiful device, which must strike every smelting man 

with pleasure as soon as lit* looks a little closely at the furnace, is the Davies slag 

escape, as it is so simple, convenient, ami useful. It consists in an 0|iening in the 

under side of a tuyere pipe or tuyere 1m»x closet! hy a linen or paper diaphragm. As 

noon as any slag entering the pipe or Im»x touches the diaphragm it burns a hole in 

it, and the noise of the escaping blast calls the attention of the keeper to the accident 

as goon as it has occurred. The accessory apparatus are represented by 2 Hoot posi¬ 

tive blowers Nos. fi and 7, which have, respectively, a displacement of 42 and (55 

cubic feet of air per revolution; the former machine is driven by a horizontal engine, 

the latter hy u vertical engine resting on the same bedplate. A typical slag pot 24 

inches in diameter, IKJ inches deep, with wheels 24 inches in diameter, having 

straight spokes and steel roller bearings and several molds holding about KM) pounds 
of lead, eomclude the list. 

FINK-CKUaniNQ HoLLS. 
♦ 

A distinction in ore treatment is made between materials requiring 
to be finely pulverized, as by the action of a stamp mill, and those which 
are only to be granulated or reduced to particles of approximately 

graded size, avoiding fines. This is the case in coarse concentration, in 
which ore is crushed gradually and the values are separated from the 
gauge in as coarse form as possible, saving expense and difficulty. 
Also in dry as distinguished from the usual wet crushing in the prep¬ 
aration of gold ores for roasting and leaching, or of ores for smelting 
where fines are to be avoided. Several sets of rolls were shown, 
the geared rolls for coarse crushing and the Eckart rolls for fine 
crushing (these terms being relative), which are run directly by belt 
at a higher speed. This machine was thought deserving of an award. 

Exhibit, W. R. Eckart’s fine-cni«hing rolls. Award, excellence of the 94-inch 

shaft and core cast in one piece, with a hole through the shaft, thus solidifying and 

improving the casting. For the adjustable distributor to equalize the wear of the 
rollers. 

SAMPLE GRINDER. 

Apart from the general course of processes but indispensable in 
every well-equipped mill is the sample grinder. This is a machine 
exhibited and well described by its name, having a small hopper at the 
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bottom of which is u grinding head revolving upon a vertical shaft 

driven by gears, with directing spouts under the grinder to receive 
the material treated. The importance of this machine lies in the 

necessity of constantly test ing the material treated, whether raw ore or 
material partly concentrated or refuse tailings, to ascertain what 

values are contained and to guard against loss. Samples are therefore 

frequently assayed being first ground. 
The following description of the construction and use of these samp¬ 

ling machines is quoted from the Engineering Magazine: 

The new automatic ore-sampling machinery invented by H. b. Bridgman, and being 

placed on tin- market by Fraser & Chalmers, has been very profitably employed at 

the works of the Chicago Copper Refining Company for the past two years. 

Sample* grinder. 

The matte and ore are unloaded by band from a railroad car into an ore ear on a 

lower level, which runs by tramway over platform scales, and thence by plat orm 

elevator to the crusher floor, where it is dumped and the contents are shovel in 

a crusher of large capacity. The crusher discharges directly into the large samp ing 

machine, of which we show an illustration. In passing through this machine ® 

fall of the ore is partially intercepted by three revolving apportioned. The upP1** 

most of them separates two parts of from one-half to one-eighth of the \* ho e 

according as it is adjusted. These parts are successively quartered hy earh o e 

lower apportioned, a division clearly accomplished at a desirable low speed b> gi'ing 

each of the lower apportioned three times the revolutions of the one above it, <m( 

causing the middle apportioner to revolve in the reverse direction, which is equu 

lent to quadrupling the revolutions of each successive apportioner. 
The hulk of the material as “ discard " is then automatically received into an e e^a 

tor, lifted, passed through crushing rollers and screens, and finally delivered to ms 

ready for roasting, while duplicate samples are delivered from the sampling mm 11IU^ 
for assaying. This whole work from the railroad car to the bine costs only 2-1 cen 
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a ton, and that at a liberal rate* of wages, and including the services of a foreman and 

weigher. The cost of the sampling proper is less than 3 cents a ton. 

The sampling begins almost simultaneously with the unloading of tin* car, and is 

finished, the machine cleaned (occupying about fifteen minutes), and the samples 

delivered to the assayer within half an hour after the completion of the unloading. 

Forty thousand pounds per hour of material crushed to about three-fourths inch to 

1 inch size, is found to be within the capacity of tin* machine. 

The space required for sampling at these works is only 10 feet by 20 feet, and at 

the w orks of the Cia Metalurgiea Mexieana the use of one of these very compact and 

effective sampling plants enabled the management to strike a (50-foot by 100-foot 

building from their plans. 

The sampling is found to t>c accurate when tested by the most careful hand sam¬ 

pling, and with the check of duplication; and this, w ith the freedom from the possi¬ 

bility of hand tampering, leaves little to be desired. Even if the feeding is irregular, 

the samples are so made up that very trustworthy results of the average character of 
the ore are secured. 

Those portions of the material which are finally delivered as finished samples 

must have passed through the machine without having been touched by it toanv 

appreciable extent, thus making it impossible for any segregation of “coarse” and 

“fine’’ to occur. The material in the sample buckets is necessarily of the same con¬ 

stitution as when it left the feed s]s>ut. The machine samples either fast or slow, 

and treats equally well all the different materials, from flue dust to granulated mp- 
per carrying 1,000 ounces of silver to the ton. 

Following is a characteristic test. In the table A and B are the results of assays of 

machine samples of a load of copper matte (weight 47,71)1 pounds, ear No. 5416) 

samples weighing from 600 to 664 pounds. C is their average. E and F are the 

results of duplicate hand sain plea carefully cutout from the “discard” of the machine, 

the samples being originally 4,800 pounds each, and cut down in two and one-half 

hours by two men to approximate sixteenths, weighing from 321) to 352 pounds. <i 
is their average: 

Ox. All. Ox. A«. Pound* 
Cu. 

A. 
U« ->) W* li 

**q n 
i 11. 4 

(J7« J o27o 
. 

Oik 
Of. t A) 

nft 
t 62. -1 

• 
Oft 

tin. v n‘J. 4 

-■ 11 --—--- 
• Clri* O 

The value contents of this and one other car (No. 5385), which were sampled 

together by the shipper, are shown in II, By machine sampling the value contents 
were found to lie as in K. 

Ox. All. Oz. AK. Pound* 
Cu. 

9.431# 3,289.46 66,862 
11.799 3,29ft. 31 ft8,87ft 

The best results for very rich ores maybe obtained by so adjusting the upper 

apportioner as to take out larger first samples; if desired, dividing the whole lot into 

two parts by the first apportioner and passing the large samples from the first machine 

through a second machine. For such secondary sampling a smaller machine is 

especially designed, not producing duplicates, and this should he a part of the regu¬ 

ar sampling system for rich ores. There is thus a great convenience of close results 
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readily obtainable, and checked by a system«»i' double sampling, w liirh may be com¬ 

pared with double-entry 1 took keeping; anti there Is also a very great Having in labor 

and building spare, which makes the une of these machine* a valuable economy, 
when* clumsier and less reliable apparatus an* comparatively extravagant at any or 

even at no first cost. 

The award received by the Bridgman sampling machine reads 

simply: 

It is strong, well built, occupies but little spat e, anti gives a perfect average sample 

of the ore treatment. 

The same year Mr. Bridgman received for this invention the medal 

and award of the Franklin Institute. 

IIK11HJMAN mAMI'LINO MACIUXKN. 

Allusion tt> these lias already been made. The Bridgman machine 

is claimed to afford a method of sampling far in advance of any other, 

either by band or by machine. Following are the principal advan¬ 

tages: (1) It gives entirely independent double (duplicate) samples on 

every lot of material, affording the best possible control of results 

and rendering “salting” impossible; (2) it gives three or more cuts 

(quartering#) on each sample during a single passage of tin* material, 

thus yielding practically finished samples in one operation: (3) it is 

the only machine that does these things, and both points are broadly 

covered l»v Tinted States and foreign patents; (4) it samples according 

to th e only correct principle of taking the entire stream of material 

for certain predetermined periods of time, and does not attempt to 

take a portion of the stream for the whole time; (f>) it is entirely self- 

contained and very compact; («»> it takes its feed directly from the 

crusher, and gives good results, equal to tin* best hand sampling, 

under any ordinary working conditions; (7) it requires not more than 

the power of one man to run it: (*) it requires no lubrication, except 

at long intervals; (9) it requires a minimum of repairs; (10) it will 

sample any material that can he crushed, even up to It)per cent oi more 

of moisture; (11) it can be thoroughly cleaned by one man in fifteen 

minutes; (1*J) it may be fully inspected during operation, without the 

necessity for the near approach of any person (this will avoid sus¬ 

picion of unfairness, by enabling those who desire to watch the work); 

(13) it requires not over one-tenth the space that hand sampling does; 

(14) it reduces the cost of sampling to one-tenth that of hand work, 

and does not, like present methods, require the use of the best 

judgment and the greatest vigilance, but rather a mere faithful 

performance of routine; (15) it is free from all personal influence and 

entirely impartial, thus avoiding disputes; (16) it gives final samples so 

quickly that all lots mav be sampled and disposed of as soon as 

received (this quickness makes it furthermore possible to use the 

machine samples tor moisture determinations, as well as for the 

metals, thus saving work and getting fairer assays); (17) it is adjusts- 
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hie and given larger or smaller final samples, as may he required by 

the different grades and kinds of material. 

RJCTORT AND BC1.MON KCRNACK. 

Having briefly described the machinery used in ore treatment from 

the crushing to the amalgamation and smelting, we recur to the retort¬ 

ing or treatment of the amalgam scraped from the plates or collected, 

as may be, in the amalgam traps or wells connected with mills and 

vanners. This amalgam is mercury which has taken to itself the 

precious metals, and it is simply dissociated by use of a small furnace 

plant in which the mercury is vaporized and passes to a condenser, 

while the bullion remaining is left, melted, and run into small molds, 

forming ingots in merchantable form. This bullion is not of uniform 

quality, but subject to further processes of refinement, separation of 

gold from silver, and elimination of the small percentage of impurities. 

These are too technical to be enlarged upon here. They belong to 

mint and laboratory practice, while the work of the mill ends with 

retorting, in which the values are obtained in a very compact form. 
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We quote a brief statement of the ordinary profess of retorting 
using what is (tilled a pot retort, also the text of award to Fraser & 
Chalmers for their exhibit of an improved type of retort and bullion 
furnace, tin* merits of which are explained in the award. 

Retorting. —After the amalgam has been carefully cleans! and squeezed until it in quite 

hard, take what is known ns a pot retort and chalk it inside so as to lill up all imper¬ 

fections in the casting, and prevent the retort from sticking to the pot Place the 

amalgam in it as squeezed, making it higlrest in the center, so that it will make a nice 

retort, and when it settles will not go down too much in the center. Build a small 

tire around the retort until tin* quicksilver starts to come out of the condenser, always 

placing a kettle or pan in the tub, into which the pipe leads to catch the quicksilver, 

Kin. 2. 

and when it 1ms stopped coming out of the condenser and is retorted sufficiently, 

build a hotter tire under it to make the retort hard and solid. Before placing the 

cover on the retort, Is- sure that the condenser pipe is perfectly' clean, and after the 

quicksilver has started to flow see that the condenser pipe is kept clear and that the 

quicksilver is not allowed to stop running until it has all come out. Otherwise, 
should the quicksilver get stopped in the pipe there is always the possibility of an 

explosion, which is liable to imp|>en once in a while through carelessness. 

HOISTING MACHINERY. 

I he single-cylinder drum hoist on exhibition was but a small sam¬ 

ple of the machinery built by Fraser & Chalmers in this line, as they7 

have built some of the largest hoists in operation. It was a neat 

design, thoroughly furnished with brakes and regulating equipment. 
In case ot inattention, even it the cage should be torn from its cable, 
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it would stop under control of the safety device, not falling more than 
2 foet, as was repeatedly tried for the interest of visitors during the 

Exhibition. 
Pi.atk 18.—Safety hoisting cages. 
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Figure on the left shows a single cage resting upon landing 
dogs. These cages are made very carefully, and strongly con¬ 

structed throughout of the i>est Swedish iron and steel. The up¬ 
rights have a slot through which to tighten the bolt* or screws 
in the gnlde timbers. They are fitted with safety catches of the 
best lorin, worked by cltln r nul or mrmii.'i' -'(■rings, ns desired, 
preventing tin* possibility of 111.• mg.* falling, should tin* rope break They are held away from the 
guides while the weight of the cage hangs on the rope, but are released and spring against the guides 
immediately when the strain is taken from the rope, either by its breaking or otherwise. I ho plat¬ 
form is planked over and has a track built In, so that the ears can be very quickly run otT or on. All 
extra handling of material is avoided by loading directly into the ears at the cud of the drift or 
tunnel, and running tin* same upon the cages, hoisting to surface, and while being dumped sending 
down an empty ear upon the cage. A sheet-iron hood or shield is attached to the top to prevent tin¬ 
men from being injured by anything falling down the shaft, and hinged to open toward the center 
to admit carrying long mine timbers on end. Figure on the right shows a double-deck cage for deep 
mining, when hoisting capacity is still further to be Inereased. This cage carries two ears, reducing 

the number of trips, economizing in fuel and time. 
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KlkDI.EK PUMPINU KNUINKH AND All! I'UM PREHSORS. 

Tin* Kiodler stem, applied both to water pumping and the com- 

pmssion of air and giis, was illustrated by a beautiful exhibit of a 

duplex differential Kiedler pump, plunders 5 inch and 7 inch by 80 

inch stroke4, actuated by a horizontal cross-compound condensing 

Corliss engine, cylinders 1*2 inch and IN inch by 30 inch stroke; capac¬ 

ity 000 gallons per minute against 800-foot head at 00 revolutions. 

This was designed for a deep-mine pump, similar pumps being built 

for *2,000 feet on any practicable head. The diagrams of pump action 

showed a perfect rectangle which signifies perfect action. The large 

positive-closed valves in place of tin* numerous water-dosed valves 

commonly used give this pump a capacity due speed about three times 

what is practicable with an ordinary pump. The system was designed 

and patented by Prof. A. Kiedler, of Berlin, after a scientific study with 

the engine indicator in which hundreds of pumps of every type were 

examined and their internal action analyzed. It is not, therefore, a 

chance invention, but an invention more meritorious and more satis¬ 

factory to scicntitic men, because it is founded upon patient and 

thoughtful scientific research. 

It should be remarked that the hoisting shaft at the exhibit con¬ 

nected with a tunnel and was used for the transfer of diamondiferous 

blue earth, which was crushed by the Blake crusher and treated in the 
r 

exhibit of the De Beers mines, managed by Tiffany New York. 

For these great mines Fraser Ac Chalmers have furnished some of the 

most economical and smooth-running triplc-ex|)ansion Corliss engines 

that have ever been built, which brings us to the award received on 

Corliss engines: 

[I*hUh»1 himI* -. 1‘i‘pnrtincut K, machinery. Exhibitor, F'numr »V rbulmcn, add re**, Chicago. HI. 
Uroii|* «i'.» dux* lift, Exhibit. trlplo-cx |xui*fnn condensing eorlh- engined 

AWARD. 

Triple-expansion Corliss engine of 1,000-horaeiiower, furnishing power to one of 

the large dynamo* at Exhibition. This engine has four cylinders, two on each side, 

arranged tandem, three of the cylinders, viz, the two low-pressure and the inter¬ 

mediate, 1 icing of the name size and cast from the same pattern. The diameters of 

the various cylinders arc respectively 20 Inches and 84 inches, and the approximate 

ratio of volume 1, 2.27, ami 4.58. Cylinders and heads are all steam-jacketed, the 

method of jacketing the cylinders lieing by the use of liners, packed at each end 

with a copper ring. The engine is strong and heavy. There are some novel and 

advantageous features possessed by the engine in matter of detail. The valve- 

operating mechanism is arranged with releasing gears and dash pots placed inside 

the valve links out of the way, the ilashjmit lieing offset and inclined from a vertical 

position to clear the exhaust-valve bonnets. The governor is of the high-speed 

Porter type, having inverted pendulums. Ordinarily the cut-off mechanism operates 

solely on the high-pressure cylinder. When, however, a sudden change of load 

occurs an ingenious device comes into play which operates momentarily on the cut- 

off ol the remaining cylinders. This action is accomplished by interposing a (lash- 

pot and a double-acting spring lietween the governor rod and the releasing gear of 
the cylinders. 
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VERTICAL TRIPLE-EXPANSION CORLISS ENGINE. 
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Superiority in the general design of the engine and improvements in details of 
construction, especially in the governing mechanism. 

Geo. H. Barkcm, 

Individual Judge* 
Approved: John A. Roche, 

Preindent Departmental Committee. 

Approved: John Boyd Tracker, 

Chairman Executive Committee on Anxirdfi. 

The Corliss engine shown by Fraser Chalmers at the World's 

Fair was of a different arrangement from the four Corliss engines 
furnished to the De Beers Diamond Mines, South Africa; but all were 
designed by the same skilled engineers, and of the same high order of 
merit. 

The exhibit of Fraser & Chalmers had a wider range than that of 
merely ore reduction. It applied also to hoisting, pumping, convey¬ 
ing, and the supply of steam power. A general award was received. 

THE CHALLENGE ORE FEEDER. 

The exhibitof the Joshua Ilendy Machine Works, of San Francisco, 
Cal., contained, in addition to the hvdrauiic giants and hydraulic ole- 
vators described under the 

head of group 5B, placer, 
hydraulic, and drift .mining, 
the important adjunct of all 
quartz or stamp mills, an auto¬ 

matic ore feeder. The form 

manufactured bv these works 

is known as the ** 1 Iendv (’hub 
lenge ore feeder." 

In the process of milling 
metal-bearing ores, one of the 

most important elements con¬ 
tributing to the proper disin¬ 
tegration of the ores under 
tin* action of the stamps and 

insuring the closest approximation to a complete amalgamation of the 
valuable metallic particles contained within the ores is tin* proper auto¬ 
matic feeding of the ores to tin* stamps, and to accomplish t his self or au¬ 

tomatic ore feeders are now fitted in every well-appointed quartz mill. 
In order to reduce ore properly by the battery process, the theory 

of feeding must be understood. It is strange that intelligent mill men 
should so often disagree on this important point. The theory is simple, 
and a simple, practical illustration will prove it to lx* so. Take an 

ordinary hand mortar and pestle and attempt to pulverize a quantity 
of quartz; drop in but a small quantity—just sufficient to cover in a thin 

layer the bottom of the mortar and it will rapidly pulverize under 

Hemly ChaJli-ujn* on* fwilor. 
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the Mows of the pestle; drop in a large quantity and the blows of the 
pestle will be ineffective, and time and labor will be lost in the effort 
to reduce it to powder. Therefore, let this rule be observed, to so 
adjust the rod leading to the level* bar of the ore feeder t hat the stroke 
of the tappet shall cause it to “feed low," and then the desideratum of 
the “largest quantity of ore milled in the shortest period of time" 
will be attained. Certain improvements have, however, been intro¬ 
duced into the construction of the Challenge feeder. The rock shaft 
in front receives the blow of the tappet through the bumper rod from 
the middle stamp of a live-stamp battery, and this obviates the neces¬ 
sity of building right and left hand feeders as heretofore, and conse¬ 
quently the necessity of ordering right or loft hand feeders or their 
parts whenever tin* latter are required, except by those persons who 
are using the old style. A further improvement will be found in this: 
That the lever attached to the friction grip is placed outside of the 
frame and tin* friction brake is now fitted on top of the brake wheel, 
and not underneath, ns formerly, being thereby relieved from the grind- 
ing action of sand, etc. It has been satisfactorily demonstrated that 
this change of mechanism permits of greater ease of adjust ment in the 
operation of these feeders. 

The inventors state that more than 5,fN)0 have been placed in suc¬ 

cessful operation: that the principle upon which a thoroughly practical 
ore feeder must be constructed is that of a carrier and not that of a 
percussion shake nor roller motion. Iniformand accurate feeding is 
not possible with either of these two latter movements. The ore must 
be evenly carried, upon a steadily advancing plane or table, to the line 
of discharge into the mortar, and then simply dropped. .Terkv or 
spasmodic contrivances will not answer the purpose for wet, sticky 
ores. 

IMPROVED TRIUMPH ORE CONCENTRATORS. 

The mechanical concentration of ores is based entirely on the differ- 
cnees of the specific gravity of their component parts, and one of the 
most important points to be considered and accomplished in the treat¬ 
ment of gold-bearing ores is 4*the nearest approach to a separation of 
the siliceous and gangue matter from the residue mineralogieal con¬ 
tents of the ores,** whatever difference of specific gravity may exist. 
Many devices have been conceived, invented, and introduced to the 
notice of mining men for the purpose of effecting the proper separa¬ 
tion of the pyritous matter contained within the ores from the accompa¬ 
nying gangue, and among them was that which we have designated as 
the “ I Humph concentrator, a brief description of which >ve here¬ 
with append. I bey are constructed in the best manner; their frames 
being of iron, insures their solidity, durability, and perfect steadiness 
ot motion when operated. They are built as compactly as their requi- 

t 
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site strength will permit, weigh less, require less freight spares in 
boxes (by which their cost of transportation is reduced), and occupy 
less mill room when set up. The endless belt is carried upon a sup¬ 
plementary frame, which is mounted upon springs. The reciprocat¬ 
ing movement which is imparted to this supplementary frame and 
belt tends to settle and retain the sulphurets and heavy and valuable 
metallic particles upon the belt until they are discharged at the proper 
moment. This peculiar movement is of the utmost importance, and 
enables these machines to perform a large amount of work. The rolls 
supporting the belt are of galvanized metal, which will neither warp, 
crack, nor rust. The feeding mechanism is perfect, and permits the 
travel of the belt to be varied at will to any desired speed. The belts 
arc of an improved form and manufactured of rubber for this special 
purpose, and are very durable. Certain improvements have recently 
been introduced, and certain advantages thereby gained . These 
advantages are obtained by reason of the fact that the crank shaft is 

Improved form Triumph oreoonccntmtor. 

now placed and fitted at the head of the concentrator, clear of the 
belt, and in direct view of the operator or attendant. This, of course, 
greatly facilities the oiling of the bearings of the shaft and connecting 
rod, and precludes the possibility of any sand nr detritus passing over 
the belt from reaching or getting into the bearings. 

The forms of the bearings, and as well of the connecting-rod brasses, 
have also been very much improved, making them stronger, simpler, 
and more easy of adjustment. Important changes have also been 
made in the feed screw and quadrant for regulating the belt, with the 
view of making all parts of the machine stronger, more accessible, 
and as easy of regulation as possible. 

These concentrators are built either 4 or 5 feet wide, and are fur¬ 
nished with either plain or riffled surfaced belts, as may be ordered 
and deemed appropriate for the conditions of use. Weight ot machine 
(boxed), 2,270 pounds; weight of belt (included in above), 220pounds; 
weight of heaviest part of machine, 80 pounds. 

For uniform and close concentration the speed ol the driving pulley 
of each machine should be adjusted and maintained at 2M0 revolutions 
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per minute, or as nearly as possible. The size of driving pulley is 10 

inches diameter and 3 inches face, tight and loose. The power required 

for driving each machine lms been carefully determined by an indicator 

to be less than one-half of 1 horsepower. 

Extraction of (told and Silver by Lixiviatton. 

RUSSELL PROCESS. 

This process, devised by #1. K. Russell, of New Haven, Conn., was 

the subject of a very complete exhibit by the Russell Process Com¬ 

pany, of Park City, Utah. This exhibit consisted of a model of a 
leaching plant, showing all the steps and stages of the process for the 

extraction of gold and silver from their ores, metallurgical products, 

or tailings. It is claimed for it that it metullurgically and economic¬ 
ally occupies, lirst. the Kiss, Patera, or old leaching process; second, 

amalgamation; third, smelting of dry ores. It was at that time in use 

on ores at Yedras, Sinaloa, Mexico; Park (ity, Itah; Aspen, Colo., 

and on tailings at Unite, Mont. 
The exhibit included: (1) Model (one-twentieth full size) of the 

Ontario Lixiviatiou plant for treatment Ontario Amalgamation tail¬ 

ings; (ml) working model (one-tenth full size), and serving to illustrate the 
lixiviating, precipitation of tin’ metals, carbonates, and sulphides sep¬ 

arately. stirring of solutions b\ compressed air, settling of precipitate, 
decanting of the clear solutions, the handling of the products, and the 
return of the regenerated solution to the storage tank by compressed 
air (the arrangement to show this was by semicircular wooden tanks 

with glass side); (3) section of a full-size 17-foot ore vat, showing the 

method of construction, the arrangement of filter bottom, and draw-off 
pipe, and the mode of fixing filter: (4) filter press complete; (ft) two 
complete sets of samples, ores, chemicals, solutions, and products; 
(6) charts of the Russell process, general metallurgical chart, detail 
lixiviatiou. practice chart giving quantities, strength, and sequence of 
solutions a- applied in various plants; (7) working drawings, Aspen 
Lixiviatiou plant. Ontario Lixiviatiou plant; (8) photographs, interior 

and exterior views of Marsac Lixiviatiou plant, Yedras Lixiviatiou 
plant. Blue Bird Lixiviatiou plant, Aspen Lixiviatiou plant. 

I he following description of the process, and its practical operation, 
is substantially as supplied by the company. 

I he samples received each day at the assay office and the method of 
sampling are as follows: 

1. Sample of raw ore from near top of fit mare contain tag salt. 
1 his sample serves both for the determination of the value of the raw 
ore and also for the per cent of salt which has been used during 

r hours. The sample is taken once every hour by the 
furnace man, the whole making one sample for each day. 
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J. Sample of roaxted or*. —This is taken from the pile, on the cool¬ 

ing floor, after‘‘wetting down/* by means of a long butter tryer. 
It is taken after “ wetting down, ’ as a better sample can then be 
obtained. The assay office results on Alarsac ore after wetting down 
are the same as before, although on some other ores the difference 

would be several per cent, some silver compounds being probably 
reduced to the metallic state by contact of steam with red-hot ore. 
The roasted-ore sample corresponds to one vat charge of 7g tons, and 
therefore4 amounts to practically one sample per day. 

J. Tad mg .sv tmjdex. These are four in number for each vat charge 

treated, and are taken as follows: When the leading and final washing 

of a charge is finished the sluice gate near tin* bottom on the side of 
the vat is opened and a ditch sluiced across the center of the charge 

from top to bottom. There are then two faces of tailings extending 

the whole width and depth of the charge. One sample of tailings is 
then taken fiom the top part of one face across t in* charge, and another 

from the bottom foot, and another over the whole of the two faces. 

The per cent apparent extraction in the mill is calculated from the 
value of the latter, which is the average of the whole charge. The 

reason for taking the other two samples will be explained later on. 

The above raw and roasted ore and tailing samples (f>) are all (he reg¬ 
ular samples (6) received each day 

Produr/K—About once each ten days there is also a lot of “regular 
sulphides to be assayed, and once every month a lot of “ base pre¬ 
cipitate" and a lot of “lead precipitate.1' After they are pressed and 

dried each of these products is sampled as follows: For each bucket of 
sulphides put into the grinder three small samples are taken as it 

comes out in the finely pulverized condition. These are then mixed 
together and quartered down. A check sample is also taken out of 
each sack of sulphides by means of a butter trier and quartered down 

in the same way. In addition to these samples of tin* products, there 

is also once every five days two samples of precipitated first wash 
water taken, as follows, before allowing the water to run to waste: 

Each sample corresponds to the contents of about twenty precipitating 
vats. After each vat of first-wash water has been precipitated and 
allowed to settle, a sample of 300 cubic centimeters is taken from the 
top of the liquid and placed in a bottle. The swinging discharge pipe 

is then lowered as near as possible to the precipitate in the bottom of 
t ie vats, and another sample of 3oo cubic centimeters is taken and put 

m another bottle. The reason for taking these two samples will appear 
later on. 

The samples of raw and roasted ore and tailings as they are received 
at the assay office, having already once been crushed by stamps in the 

^ u a 2b-mesh screen, which corresponds in average fineness 
0 suiting material to crushing in a hand mortar through a 
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OO-mesh, an* merely passed through a 30-mesh in tin* assay office. In 
the rase of tin* roasted ore, any crushing done in the assay odice must 

not lie in a metal mortar, on account of tin* action of the metal on the 
fresh chloride of silver in tin* roasted ore, which would cause a less 

percentage extraction of the leaching test. 

As the raw ore naturally contains nothing soluble in water, the per 
cent of salt used can be determined by leaching a sample of the raw 

ore containing the salt with water. The value of the raw ore without 

>alt can then also bo calculated. Also in order to determine the per¬ 
centage apparent extraction the soluble salts in the roasted ore must 

also be determined. Both these solubility tests are made as follows: 
* »• 

Ten grains of ore is weighed into a beaker and ‘250 to 300 cubic 

centimeters of hot water added, and the whole stirred. The residue 

is then filtered off, washed, dried, the filter burned, and the residue 
weighed. The difference between this and the original weight gives 
the ]M*r cent of salt in the raw ore and of soluble salts in the roasted 

ore. The value of the raw ore without salt or of the roasted ore with¬ 
out soluble salts is determined by dividing tin* assay value of each by 

100 less the per cent of solubility. 
Two leaching tests are made on each vat-charge sample, one by the 

ordinary and one by the extra solution. The former is made merely 

as a check on the furnace work. The latter is tin* standard for mill 
work in the leaching department of the mill, the aim being to obtain 
the highest per cent possible in the assay office by any combination of 

hyposulphite and bluestone and to reach that standard in mill work. 
In most mills using the Russell process that standard is actually 

reached and in some mills exceeded, the mill methods, which can not 

be exactly duplicated in the assay office, being on some ores more 
favorable to a higher extraction than tin* assay office. The mill work 
now at the Marsae is about 11 per cent behind the standard in the 

assay office. Probably this is due to wetting down the ore while red 
hot on the cooling floor, which, in the ease of Marsae ore, while not 
affecting the assay office results, does probably affect those in the mill. 

In making the tire assays on raw and roasted ore and tailings, one- 
half an assay ton is used, mixed with 50 grams of litharge and 11 grams 
of a flux, consisting of 70 per cent carbonate of soda, 20 per cent 
litharge, and 10 per cent flour. After thoroughly mixing, the whole 
is placed in a No. 7 French crucible with 14 grams of powered fused 
borax on top and a cover of salt. The fusion is made in a coke fire, 
and is complete in about 35 minutes. The resulting buttons weigh 
10 to 15 grams. 

Amiying of product*.—The assay of the regular sulphides, which is 
the precipitate from the leaching solution and the base precipitate which 

is obtained from the first-wash water by seoritieation is as follows: One- 
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ono-tliird is first placed in the scoriticr and hollowed out to receive the 
sulphides, which should not touch the scorifier any where. The sul¬ 

phides are then placed in this cavity and covered with remaining two- 

thirds of the granulated lead. Finally, (> grams of pulverized fused 
borax is placed on top. The sample of wash water is thoroughly 
shaken and a 500 cubic centimeter sample taken, heated to about 125°, 

to which is added sodium sulphide in slight excess. The precipitate is 

then filtered off, dried, the filter burned, and the residue assayed. As 
the wash water after precipitation in the mill, which is only a partial 

precipitation, still contains considerable of base compounds, the assay 
of the residue is made with the same llux as is used for ore, hut with 

10 grains of silica and a small amount of niter added. The assay of 
the mill-stock solution which is occasionally made is in the same way, 
hut no niter is used. 

The determination of the amount of silver entering the slags and 
cupels in any of the above lire assays is made as follows: Crush one 

cupel and corresponding slag together through a 80-mesh screen and 
mix with the following llux, consisting of SO grams litharge, 8 grams 

of silica, 15 grams carbonate of soda; and 20 grams of a flux, consist¬ 
ing of 20 per cent litharge, 70 per cent ear bon ate of soda, and 10 

percent flour. Mix thoroughly and cover with 22 grams of pulverized 
fused borax and then with salt. Fuse in a crucible not smaller than 
No. 8 French, starting the fusion very slowly to avoid boiling over. 

Marsac ore is one of only a few wasted ores which can he wet down 
while red-hot on the eooling-lloor without much injury. Owing to its 

fineness and dusty nature, the small amount of sulphur contained in it, 
charging it to the vats dry would he inconvenient. After the ore is 

wet down it is shoveled into iron mining ears and transferred to the 
ore vats. Iho time of charging an ore vat is twenty to twenty- 
four hours. 

In starting in to treat a new ore, however, it should not la* wet down 
on the cooling-floor until good results have been obtained without wet¬ 
ting clown. It should also he. charged to the ore vats cold at first. In 
charging on vats with ore which has or has not been wet down, the 
filter should be covered with 0 to 12 inches of water before any ore 

is thrown in, to protect the filter in case of any hot ore still remain¬ 
ing. Even if the ore is thrown in dry and hot the stairs of the vats 
will not he injured, as the}r, being wet and becoming covered with a 
layer of wet dust, are protected from the hot ore. 

A peculiarity of Marsac ore as distinguished from the majority of 
wasted ores is the appearance of a large amount of white precipitate 
in the first wash water, consisting mostly of lead sulphate, with some 
lime and about 4 per cent of silver as chloride. This precipitate 
appeal's in considerable quantity whenever the first wash comes hot 
from the ore vats; that is, if the ore is charged hot to the vats, par- 

col EXlxj -02-42 
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ticularly if tin* amount of water used is small. Nearly all (his white 
precipitate is thrown down by dilution, and its appearance in the out¬ 
let hose of the ore vats and under the tillers is apparently due to a 

cooling or dilution of this wash water under the filters after passing 

through the ore. 
For the first year and a half after the introduction of lixiviation at 

Mamie mill, some difficulty was experienced in keeping the space under 
the filters and the outlet hose clear of this precipitate. During this 

time, in charging the ore vats only a few inches of water was run into 

the filter before any ore was charged to the vats; just enough to keep 

the filter from being charred by any lumps of hot ore which might 
not have been wet on the cooling-floor. As the vat was gradually filled 

with ore, water was introduced through the bottom of the vat and 

allowed to rise in the ore, so that when the charging was completed the 
water stood about at the surface. Water was then introduced into the 
surface and the downward leaching commenced. Asa result the wash 

water ran very hot from the ore vats, and considerable white precipi¬ 

tate was thrown down under the filter and in the outlet hose and 
launders. The white precipitate was also probably deposited in the 
ore making the vats of leaching slower. Besides stopping up the outlet 

occasionally and diminishing the vats of leaching there was another 
disadvantage connected with this white precipitate, which will he 

mentioned further on. 
All this difficulty connected with the formation of the white precipi¬ 

tate has been removed by tilling the ore vat to the depth of 4a inches 

with water before any ore is charged to the vat. 1 he ore is thus 
dumped into a large amount of cold water, care being taken to dump 

it evenly all over the vat, as otherwise, if dumped in one place the 
heavy sand would beat that part and the slimes at all the other points. 

As a result the amount of white precipitate formed amounts to only 
one-twentieth as much as before, giving no trouble. Also the rate of 
leaching is increased 3t> per cent, being now 3 inches per hour a> against 
2.2 before the adoption of the above-mentioned method. In the ease 
of a quick-leaching ore dumping into 45 inches of water would 

probably decrease the rate of leaching. 
Owing to the clayey nature of the ore and the absence ot sulphates, 

Marsac ore with one exception stands at the extreme, with reference 
to slow leaching vats, the average rate of leaching for other wasted 
ores being 12 inches per hour, such ores as occur in Aspen leaching 15 
inches per hour. As a further result of dumping the ore with 45 
inches of water, probably less silver is extracted by the first wash water, 
but no figures can be given on this point, as the silver in the weak solu¬ 
tion has been precipitated along with the wash water. In all cases 
water is introduced (first washing from below); the charge is never put 

in and then water turned into the top of it. Before the charging of 
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the ore vat is completed the 45 inches of water has risen nearly to the 
top of the vat. 

The advantages of large charges, that is, 75 or loo tons, instead of 10 
or 15 tons, the size generally used in the ordinary process, are as 

follows: Fewer lines to ho drawn and less dilution of solution, less 
chemicals of all kinds, less labor. As to the objection that the results 
are not as good on the lower part of the charge the table of Marsac 
tailings given later on shows that the average difference between top 
and bottom tailings is only thirty-eight one-hundredths of an ounce. 

When the loading of the 72 tons is completed, the depth of charge 
is about 92 inches, leaving 10 inches space on top of the ore. The 92 
inches decreases to 90 after the leaching has begun. The charge is 
now leveled otr, leaving 12 inches space for makihg up the extra 
solution in the charge. 

The end of the first washing is known by the fact that no red or 
dark results is given by adding sodium sulphide to the first wash 
water, or, as at Yedras, where no salts arc shown by the hydrometer 
to he present, but at the Marsac, as explained later on, this point is 
not reached. The whole amount of wash water used is 115 inches in 
the ore vat, and amounts to 31 cubic feet per ton of ore. This amount 
is sufficient to remove nearly all (he base metals from the ore, the 
wash water still showing a slight reddish-brown precipitate at the 
time the washing is finished and the hyposulphato solution begins to 
appear. Good practice would require that at the time the washing 
with water is finished, that is, just before the first weak solution 
appears, the wash water should show no dark precipitate with sodium 
sulphide, or no .salts of any kinds by the hydrometer, which is the 
method used at Yedras and Marsac. 

The total time occupied from the time the vat is filled until the last 
part of the wash water appears below at the outlet of the vat is fifteen 
to eighteen hours. 

Ihe determination of the alkalinity or acidity of the first wash water 
needs to be determined only at starting a mill, unless there should be 
a change in the ore, unless it is nearly neutral like the Marsac. The 
litmus paper may have to he left in the wash water several minutes 
before a reaction is obtained. 

l react*on the wash water is based the general method of 
eac mg pursued. As Marsac ore is nearly neutral, being sometimes 

a little acid and sometimes a little alkaline, any of the methods for acid 
or alkaline ores give good results. 

After the last part of the first wash water has sunk to the surface of 
e ore, solution is turned onto it and follows the wash water through 

me charge. 

Another method might be pursued, which is to let the water drain 

0 “° c“al¥e before any solution is turned onto it. On some 
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quick-leaching ores this method is the best, but it is nut allowable in 

the case of the Miirsiu* on* on account of its slow into of leaching mid the 
consequent loss of fifteen or sixteen hours of time, which would he 

required in draining tlit' charge. l'lie solution continues to follow the 

first wash water until 40 inches of it has sunk to the surface of the 

charge. It then begins to appear at the, outlet of the vat in a very 

dilute state, the tirst part of the solution having1 become mixed with 

the last part of the wash water. Its appearance is known by its giving 

a black or brown precipitate with sodium sulphide and by the sweet 

taste, which is the more intense the greater the amount of silver in 
proportion to the hyposulphite; that is, the sweet taste is strongest 
when tin* hyposulphite in the solution, however small a quantity it 

mav he, is saturated with silver. 
After the appearance of the weak solution at the outlet of the vat, 

corresponding to 40 inches of solution which has sunk below the sur¬ 

face of the ore, it is turned into launder leading to weak-solution tanks 

until its strength has reached about 0.0 to0.7 percent in hyposulphite, 
supposing the strength of the stock solution running into the ore to be 
2 percent. Usually two or three determinations of the strength of the 

solution have to be made before the strength of 0.0 to 0.7 is arrived at. 
This is done by one of the men, who takes 10 cubic centimeters of the 

solution, adds three to live drops of starch solution and runs in a stan¬ 

dardized iodine solution from a purrette until the blue color of iodide 
of starch appears. The iodine and starch solutions are prepared as 
descrilied in Shlcfcldt’s hook or Daggett's pamphlet. From experi¬ 

ence on Marsuc ore this is found to he the best strength at which to 
“draw the line," all liquid which has appeared before that time being 

thrown away after having been precipitated, and all after that time 
becoming stock solution after having been precipitated. From the 

time at which the weak solution has appeared until the line is drawn 
at 0.6o per cent usually about 20 inches of solution has run out, the 
total amount of solution which has sunk below tin* surface ol the ore 

being thus 4o inches + 20 inches, or 00 inches. This number of inches 
is noted in order that at the drawing of the second line, after the 
leaching with all the solutions has been finished, the silver extracted 
from the ore, and the final wash used to force out tin* solution remain¬ 
ing in the tailings, this same number of inches of water may he used 
before the second line is drawn. The stock solution in the mill is thus 
kept constant in volume, gaining as much from the last wash water as 
it has lost in the first wash water. As a rule, the strength at the 
second line (that is, after using the 60 inches of second wash water) is 
found to he almost exactly the same—viz, 0.6 to 0.7-—but it is imma¬ 
terial whether the strength is so or not, the main point being to use 

the same number of inches as at first. 
In regard to allowing the. 20 inches of weak solution to run iuto 

the, wash water vats and he precipitated with it, this is had practice 
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in any case, I nit would bo still more so if t ho white precipitate still 
occurred in any quantity in the first wash water. A sciwirate tank 
should be provided in every mill in which the weak solution can lx* 
precipitated by itself before being thrown away. The reasons for 
this are as follows: In the case of an ore producing white precipitate 
in the first wash water and containing chloride of silver, as it is sure to 
do, the precipitate is carried by the wash water to the wash water pre¬ 
cipitating tanks. If the weak hyposulphite solution which is then 
turned into the same tanks is not already saturated with silver, it dis¬ 
solves the chloride of silver of the white precipitate until it becomes 
saturated. When the silver in the mixture of wash water and weak 
solution is precipitated by sodium sulphide, the hyposulphite is again 
in condition to dissolve more silver from the white precipitate. There 
is danger also that the wash water may he thrown away under the 
impression that it contains no silver, although silver may bo contained 
in the lower portion of it when the solution is in contact with the 
white precipitate. Owing to the very small amount of white precip¬ 
itate now found at the Marsac, there is little danger of this, but still 
a bottom sample, as well as a sample from the* surface, of the liquid 
in the precipitating vat is taken. The bot tom sample is taken by low¬ 
ering the swinging discharge pipe down close to the precipitate and 
taking a sample from the outlet while the vat "is still full. Kach of 
the samples from the surface and from the bottom are about 300 cubic 
centimeters, and one of each is taken from each vat of precipitated 
wash water before it is taken away. Kach five days the contents of 
each bottle, which corresponds to about 2i> tanks of precipitated wash 
water and weak solution, is assayed. The formation of the white 
precipitate occurs in only about one ore out of live, and its formation 
can ho almost entirely prevented, but still the mixing of wash water 
and weak solution is undesirable because of the mixing of a bigh- 
giado with a low-grade percipitate, etc. Although no difficulty 
occurs at the Marsac on account of this white precipitate, the above 
space has been devoted to the subject for the benefit of those who 
may meet with it and experience a loss from a careless sampling of 
the wash water at the surface of the liquid only. 

The volume of the, stock solution at the Marsac is 6.500 cubic feet, 
'\hich is sufficient for 76 tons of ore per day, or for keeping four of the 
se\en ore vats supplied with solution, the other throe having either first 
<>i second wash water, or in process of being charged with ore. Less 
stock solution would be required if the rate of leaching were faster. 
As the amount of hyposulphite required to keep up I he strength of the 
solution varies as its volume, the aim is to keep the volume as small as 
possible. The stock solution is made up by dissolving ljto 2 per cent 
of weight of hyposulphite of soda in water, and never requires to be 
Riade up but once, the same solution being now in use at the Marsac 
that was first made up when the mill started. The specific gravity of 
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the Marsac mill solution is f> B., which is a little greater than else¬ 

where. It never at Marsac increases beyond this point, owing to the 

dilution of the solution by the tirst and second wash waters. The loss 

of hyposulphite occurring from this and other causes is made good 

partly hy the hyposulphite formed as a hy-product in the manufacture 
of sodium sulphide and partly hy the addition of hyposulphite of soda. 
For the lirst two years all the solutions, both stock solutions and 

extra solutions, have been used cold at the Marsac, the temperature 

being about 30 F. in winter and 60 F. in summer. Since then the tem¬ 
perature has been maintained at about 100 going onto the ore, which is 

equivalent to 80° to 00 as it runs out of the charge. In most works, 
however, the solutions are used cold, particularly in the case of lime 

ores. The strength of the stock solution at the Marsac is maintained 

ut 2 percent hyposulphite, while at (iedras and Sombreste it is 1.4. 

This strength is maintained at the Marsac merely to shorten the time 

of leaching, less of a strong solution being required than of a weak 

one, and the rate of leaching being very slow for Marsac, 3 to 4 inches 
l>cr hour, as against the average rate for other ores of 12 inches. 

The rate of leaching, the number of inches depth of solution meas¬ 

ured on top of the ore, which sinks to the surface ol the charge 

each hour, is measured on a stick divided into inches, stuck up on the 
surface of the charge. This rate of leaching is determined twice dur¬ 

ing the treatment of a charge of ore, once during the tirst washing 

and again while leaching with the ordinary solution. I he rate of 
leaching being known, the solutions are then timed instead of measured 

directly. 
As already stated, the amount of hyposulphite of soda required to 

maintain this strength is If pounds for tirst year to 2 with cold solu¬ 

tions, equal to a cost of 7 cents per ton of ore. The hypo added now 
is 7 pounds per ton, the stock being maintained at from 2 to 2.2 per 

cent and solution warm, going on at about 100 and out at bottom at 

alsmt 80 to 85. 
The amount of hyposulphite used at Tedras to maintain a strength 

of 1.4 per cent is eighty-two one-hundredths pound per ton. At the 
Ontain experimental plant, treating 2 to 3 tons per day of Ontain 
ore, which requires a greater consumption of hyposulphite than if 
a greater number of tons were being treated, the stock solution has 

been maintained at six-tenths of 1 per cent without the addition of 

any hyposulphite. 
For convenience, all the hyposulphite of soda used at the Marsac 

is added to the. stock solution at the time of making up the extra solu¬ 
tions. At other mills, where a weaker stock solution is used, it ma> 
be necessary to add the hypo at the time of making up the extra, as 
the extra solution must always be at least twice as strong in hyposul¬ 
phite as in Milestone. 
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For instance, the stock solution at Tedras is 1.4 per cent hyposul¬ 
phite and the extra solution seven-tenth of 1 per cent in Milestone, 

which is theoretically the correct proportion, but the eighty-two one- 
hundredths pound of hypo per ton is added to the extra in order to 

make the per cent of hyposulphite exceed slightly twice the per cent 

of blue-stone. 
The strength of the stock solution is determined once each day, as 

follows: A sample is taken out of each precipitating vat after precip¬ 

itating, and all the samples for the day, amounting to eight or ten, put 
in a jug. Ten cubic centimeters of this solution, four or tive drops of 
starch solution added, and the strength determined by a standard 

iodine solution, as described in Daggett’s pamphlet and Stelcfeldfs 

book. Only the strength of the stock solution can he determined in 
this way, .as the copper of the extra solution would obscure the reac¬ 
tion. The strength of the extra solution does not, however, require 

to be determined, as it is equal to the strength of the stock solution 
plus whatever hypo is added to the extra. 

If any acid is used to purify the solutions it should be added to the 

stock solution and not to the extra. Hut acid is not now used for the 
purification of the leaching solutions. For one reason, no purification 

of the stock solution with an acid or an acid compound would be of 
any use if an alkaline ore were being treated, as the* stock solution can 

only be made slightly acid without decomposing it, and this acidity is 
destroyed as soon as the solution comes in contact with the surface or 
top part of the ore. 

As described later on, when soda ash is used for precipitating lead 

the stock solution is usually lightly alkaline with sodium carbonate. 
But if it is not used the stock solution at the Marsae is acid, although 

before the silver is precipitated with sodium sulphide it is neutral or 
slightly alkaline as it runs out of the ore vats-that is, the sodium 
sulphide used for precipitating the metals, although intensely alkaline 
itself, produces an acid solution when added to a neutral or alkaline 
solution. 

In the case of alkaline ores the only means of neutralizing the effect 
of the caustic lime is by the use of Milestone. The effect of the blue- 

•* 

stone is so powerful in thus counteracting the effect of the caustic alkali 
that the strength of the extra solution as used on most alkaline ores is 
only one-tenth to one-twentieth of 1 per cent this strength of blue- 
stone, the expenditure of 2i to 5 pounds of Milestone being suffi¬ 
cient for the most alkaline ores which can occur. 

Although the compound of silver formed by the action of caustic 
alkali on silver in solution is insoluble both in ordinary and extra, yet 

the presence of this per cent of Milestone, one-twentieth to one-tenth 
of 1 per cent, renders the caustic alkali perfectly inert as to the silver 
compound. 



REPORT OF COMMITTEE oN AWARDS. 004 

The analysis of Tedras ore, for instance, is as follows, the analysis 
being the average for 188ff: 

Per cent. 

Siliriii.30.10 
Lime (CaO).24.00 
Carbonic arid.  22.00 
Arsenic . 2.0 
I ron . 9.8 
Sulphur.12.0 

The carlwmate of lime amounts to 40 per cent, which, in the long 
roasting in the reverberating furnaces, is probably mostly converted 

into caustic lime. Nevertheless, the total amount of Milestone used is 

only .r).tPJ pounds per ton. The method used at Tedras is somewhat 

different from that used in t reat ing most alkaline ores, the extra being 
used after the ordinary, and of seven-tenths of 1 per cent strength in 

Milestone. In spite of this it may he laid down as a general rule that 

for alkaline ores the ordinary should not lie used first, hut a cold, 

weak extra of one-twentieth to one-tenth per cent in Milestone. In 
most cases this should In* preceded by an extra wash water, which con¬ 
sists of 10 or lf> inches of the last part of the first wash water, to which 

one-fourth to one-lmlf of I percent, by weight, of Milestone has been 

added. The cold, weak extra is followed by cold ordinary solution, 
and then, if necessary, by warm ordinary. 

As a rule, alkaline roasted ores, no matter how much lime they con¬ 
tain, are easier to treat than acid rousted ores, the loading solution 

being used cold, of less strength, and without circulating, and eonse- 
(juently there is no heating and less expense for chemicals. In the 
case of some alkaline ores the stock solution may boused so weak 
that no addition of hyposulphite is necessary to maintain its strength. 

The term 4k special extra ” means really a 44second-hand extra,’ that 

is, an extra which has already been used on one charge of ore, and 
which is then pumped into another charge to housed again. It always 

precedes a fresh extra which is to he used on that charge, and serves 

to prevent a dilution of that fresh extra by ordinary solution which it 

would otherwise follow, and with which it would become somewhat 

mixed in following it through the charge, particularly as the volume of 

the extra is very small in comparison with the ordinary. Also by pre¬ 

ceding the extra with a special extra less Milestone, and consequently 

less caustic soda and sulphur, are used. For another reason also less 

caustic soda and sulphur are required if the extra is used on two 

charges, for the more the extra is used the more of its copper is 

deposited in the ore. The extra is transferred from the outlet of one 
charge to the surface of another in the same way that it is circulated, 
that is, by the siphon pump and a rubber hose. Circulation of the 

extra is repassing the extra continuously through the same charge by 

means ot the A Her siphon pump or ejector. Circulation is rarely done 
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in thocase of alkaline ores, but sometimes in the treatment of arid 

ores. In general, circulation should be avoided, as the solution is 
somewhat weakened by it and the consumption of hyposulphite is 

increased in order to maintain the strength of the stock solution. 
The extra solution at the Marsae, and on all ores, acts not only 

directly on the silver and gold, dissolving compounds of these metals 
which are not soluble in the ordinary hyposulphite solution, but it 

also acts indirectly in the way of keeping the ordinary stock solution 
free from injurious impurities, these impurities acting on the blue- 

stone and exhausting themselves in that way instead of on tin' silver 

compounds. 
The following table gives in detail the methods of leaching applicable 

at the Marsae for charges of 72 tons each. Each inch in depth corre¬ 
sponds to 19 cubic feet of solution, the whole 200 inches of solution 

used amounting to 58 cubic feet per ton. 
The total weight of Milestone per ton used in each of these methods 

is: Method 1 equals 2.85 pounds; method 2 equals 2.7 pounds; No. 8 

equals 4.8 pounds; No. 4 equals 4.6 pounds; No. 5 equals 4.6 pounds. 

Of the live methods given below tin* tirst three are the most applicable 

to Marsae ore. 
But as the wash water from Marsae ore is almost neutral, being 

sometimes a little alkaline and at others a little acid, almost any of 

the methods used for acid or alkaline ores will apply, and will give 

almost the same results, although some methods require more solution 
and therefore more time. 

The method given for Marsae will therefore include methods used 
for both alkaline and acid ores. The terms “acid"and “alkaline” 
apply only to roasted ores. 

Omitting the first wash water, they are as follows: 
Method 1: Twenty inches extra wash water; 60 inches eold weak 

extra; 140 inches cold ordinary. 
Method 2: Twenty inches extra wash water; 40 inches cold weak 

extra; 4o inches cold ordinary; 4o inches warm ordinary; 40 inches 

strong extra circulated; 40 inches warm ordinary. 

Method 8: One hundred inches cold ordinary; 40 inches cold strong 
extra; cold ordinary. 

Method 4: Thirty inches cold ordinary; 70 inches warm ordinary; 

40 inches warm strong extra circulated; 60 inches warm ordinary. 

Method 5: One hundred inches warm ordinary; 80 inches special 

extra; 40 inches warm strong extra circulated; warm ordinary. 
The “strong extra " consists of the stock solution with seven-tenths 

of 1 percent of Milestone. The weak extra consists of stock solution 
with one-tenth of 1 per cent in Milestone. The extra wash water has 

one-half of l per cent of Milestone. 
The following gives the amount of Milestone added to each inch 
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in depth of solution on I In* charge for u vat 17 foot diameter: For 

extra wash water one-half of 1 per emit equals (I pounds per inch; for 
w»nk extra, one-tenth of 1 per cent equals 1.11) pounds per inch; for 

strong extra, seven-tenths of I per cent equals 8.81 pounds per inch. 

Methods 1 und2are most suitable for alkaline ores, although method 
3 with tin* addition of allowing the extra to stand twelve hours in the 
ore, is the most suitable for Ledras ore, with 4b percent endmite of 

lime in the raw ore. The extra at Ledras mav also be circulated either 
with or without standing. 

Methods 4 and 5 (and also allowing the extra to stand instead of 

being circulated) are suitable for the most acid ore, like Sombreste, con¬ 
taining bfi percent sulphates in the raw ore, the analysis of Sombreste 
ore being approximately as follows: 

Per mit. 

FeN.40 
ZnS.12 

PbS.13 

The strength of the extra solution at the Marsae is the 2 percent 
strength of the stock solution plus the IJ pounds of hyposulphite per 

ton added to the stock solution at this time, making t he strength of the 
stock solution 2.3 per cent in hyposulphite. The extra solutions, par¬ 

ticularly the strong exti*a, must be well stirred while the bluestoncis 
being dissolved or immediately afterwards. If an extra is well stirred 

it has a greenish-yellow color, but if not it looks like the ordinary stock 
solution, a.s the Milestone has all settled to the bottom next to the 

surface of the ore, the ordinary solution remaining on top. If the 
extni solutions are not well stirred, the effect of the extra would be 
to a great extent lost, parti)* because the copper would enter the ore 
irregularly, and partly because it would be as Milestone, and not as 
cuprous hyposulphite. In making up the strong extra solution, a yel¬ 
low precipitate of cuprous hyposulphite may be deposited on the sur- 

taco of the ore. The precipitation of this yellow compound is caused 
either by insufficient stirring, or else there is not twice as much hypo¬ 
sulphite as Milestone in the extra. If there is a little more than twice 
as much hyposulphite as Milestone, it will be immediately dissolved, 
as it is perfectly soluble in a hyposulphite solution but not in water. 

At the Marsac the yellow precipitate seldom forms, and then only 
from insufficient stirring, as the extra is there three times as strong 
in hyposulphite as in Milestone, owing to the strong stock solution 
used to shorten the time of leaching. All extra solutions for roasted 

ores are made up on top of the charge of ore by putting the Milestone 
in the chemical box which hangs over the charge, or in a small tub 
resting on the ore and allowing the stock solution to run through it 
until it is dissolved. It 30 inches of extra is to be made up and the 
space on top ot the charge is only 10 inches, for instance, the bluestone 
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is divided into three equal parts and the extra solution is made up in 
three lots, one after the other. Kach time, as soon as one extra has 
reached the surface of the ore, the leaching is stopped until the next lot 
is ready. This is not necessary in the case of the weak extras. The 
ordinary solution is kept running continuously. Not only the strong 
extras, but also the weak, are at least 2 percent in strength at the 

main, as that is the strength of the stock solution from which they are 
made; but for a strong extra of seven-tenths of 1 per cent in Milestone— 

1^ percent in hyposulphite would give the same results—while for a 
weak extra of one-tenth of 1 per cent in Milestone a 1 per cent strength 
of hyposulphite, or even six-tenths of 1 per cent would be sufficient. 

For ores requiring a warm extra the charge of ore should be warmed 

up by preceding the extra with warm ordinary solution. 
A strong extra solution after being made up should not stand on 

the ore without being used any longer than necessary, but in the ore 
or after once passing through a charge it will keep indefinitely as far 

as known. A strong extra should not be preceded or followed by 

water, owing to the small volume of the extra and the proportionately 

great dilution with water which would occur. 
o 

During the leaching cracks may appear in the charge, due to its 

settling. These should always be covered up with a hoe, particularly 
before the extra is used. If the extra, as at Ledras or on Sombreste, 

ore, is allowed to stand in the ore, the volume of extra used need 
not always he the volume required to saturate the whole charge at 
once, but a smaller volume may be allowed to stand first in the top 

half and then in the bottom half of the charge. 
In treating alkaline ores neither the ordinary nor the extra solutions 

should be allowed to stand in the ore during the first part of flic 

leaching, but the leaching should be continuous. In cases where the 
charge is very deep and the amount of ext ra used is insufficient to do 

perfect work if introduced on top of the ore, one-half is introduced 

below the filter and allowed to rise up through the lower half of the 

charge. 
lTp to the time that GO to 7<> inches of solution have passed out of 

the outlet of the ore vat after the first wash water, or after the draw¬ 
ing of the first line between wash water and solution, the solution 

running out of the charge has a greenish-yellow color and an intensely 
sweet taste due to its saturation. The extra solution also lias a sweet 
taste, but it is metallic and easily distinguished from that due to the 
presence of silver. 

After all the leaching solutions have been used and the last of them 
has sunk to the surface of the charge, the second wash water is run 
on, the depth being equal to the depth of solution which had sunk to 

the surface before drawing the first line—that is, 60 inches. hen 
this 00 inches has sunk to the surface of the charge, the strength oi 
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the solution coming from the ore vat will be found equal to the strength 
at the time the first line was drawn that is, 0.6 to 0.7 ]»er cent. The 
outlet of the vat is now plugged and the tailings are ready to ho 

sluiced out. At Marsac we saw from 28 lines, or, say, 0.7 down to 

0.2 always* and sometimes run down to .0. In case water is scarce 
V w 

only 20 inches of second wash water need he used, which is the amount 
of solution which had sunk to the surface of the charge from the time 

the solution tirst appeared, after the first wash water, up to the time 
the first line was drawn. Hut if only this 20 inches is used, the whole 

of it is allowed to drain out of the charge into tho stock solution, the 

result being the same in regard to restoring the volume of stock solu¬ 

tion us if t»0 inches had been used and allowed to sink only to the sur¬ 
face of the charge. The method of sampling the tailings has already 

been described. That is, 51 ditch is sluiced through the center of the 
vat from side to side and from top to bottom. The sides remain 
standing perpendicular, ami from these two sides three samples are 
taken, one across the top foot on each face, one across the bottom foot, 

and one over the whole of t he two faces. Tho sluicing is then resumed. 
In sampling tailings it should not he done with the trier that is, by 

a long ‘‘ butter sampler." While samples taken in this way are fairly 
reliable in the case of some ores, they are entirely misleading in the 
case of others. If the taking of preliminary samples is necessary, as 

in starting a new mill, before the proper method of leaching has been 
determined it should be done with a long auger. Preliminary sam¬ 
ples arc not necessary after a mill is once in running order, as the 
method once decided on can la* relied upon to do its work thoroughly. 
At the Marsac the tailings arc not assayed until the day after they 

have Iwen sluiced out. No preliminary tailing samples have been 

taken for two years. 
We now sluice nearly half the charge, leaving one perpendicular 

face from which we take top, bottom, and average, as described. It 

is very essential that these top and bottom samples of tailings should 
be taken, as well as tho average, because any faults in the leaching 
methods or the presence of impurities in the solution are certain to 

affect either the top or bottom tailings. For instance, if there is any¬ 
thing wrong with the solution it is found by experience that the top 
tailings will invariably show it. If there is any impurity of such a 
nature as to make trouble in the solution as it goes into the charge it 
will act most powerfully on the top tailings, causing them to assay 
higher than the bottom tailings, as the force of the impurity would be 
expended before reaching the bottom. 

Also, if the solutions were too warm, as might he the case in treat¬ 
ing an alkaline ore, the top tailings would get the warmest solution, 
and the caustic alkali of the ore would thus he enabled to act more 
powerfully on them than on the bottom tailings, making the top assay 
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higher than the bottom. On the other lmnd, it is invariably the ease 
that if the leaching method is wrong that in, if the solution* are used 

in the wrong order or not enough of them is used the bottom tailings 
will assay highest. For instance, if in treating an alkaline ore, on 

which a cold weak extra is generally used first, the ordinary solution 

is used first, it will accumulate more and more caustic alkali as it 

passes down through the charge, causing the bottom tailings to assay 

the highest. Or if too little solution is used it will become saturated 

with silver before reaching the bottom, so that the bottom tailings 
will assay higher than the top. Also, if only a limited volume of extra 

is to be used, the occurrence of high bottom tailings can Is* remedied 

by applying one-half of the solution below the charge and leaching 

upward until that portion of the extra has entered the charge. In 
short, it is the invariable rule that high top tailings show tbut the 

fault is with the solution that is, that it contains an injurious iiupiir 

itv or that it is too warm—while high liottom tailings show that the 

leaching method must be changed that is, the solutions must be put on 

in a different order, or stronger, or more of them, or that part of the 

extra should be applied to the bottom of the charge. The values of 
the top, bottom, and average mill tailings for ten weeks ending March 
21 are as follows, each charge consisting of 72 tons averaging 92 

inches deep: Top equals 2.25 ounces; liottom equals 2.08 ounces; 
average equals 2.4b ounces. At Soinhreste the charges weighed .'>0 

tons each and were 6 foot deep, and in sampling the tailings each foot 
in depth from top to bottom was sampled and assayed separately, and 

the average was the average of all 0 feet. The following are the 

average values by feet, beginning with the top foot, on all the charges 

of heap-roasted ore: First (top) foot equals 4.7 ounces; second foot 
equals 4.8 ounces; third foot equals 4.9 ounces; fourth foot equals 4.9 
ounces; fifth foot equals 5.1 ounces; sixth (bottom) foot equals 5.2 
ounces; average equals 4.9 ounces. 

The leaching method used at Sombreste for charge of 50 tons, 72 
iuches deep, of heap-roasted ore was as follows, the stock solution 
eing 1.5 per cent strong in hyposulphite and the extra 1.7 percent 

in hyposulphite and 0.7 percent bisulphide, loo inches warm ordinary. 
20 inches warm extra stands six hours in top half of charge, and then 
six hours in bottom of charge, equals 75 inches warm ordinary. All 
the solutions were used warm (about 50° C.). 

In treating ore which had not been heap roasted all the solutions 
wete used cold, and both ordinary and extra were of the same strength 
a* just given, and the method pursued was as follows: 4 inches ordinary, 
30 inches extra, stands 10 hours; 100 inches ordinary. The met hod 

used in detail at Tedras for charges of 17 tons each and 02 inches 

depth before leaching is as follows, all solutions being used < old and 
the ordinary solution being 1.4 per cent strong in hyposulphite aud 
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tin* extra 1.4 strong in hyposulphite and 0.69 per rent in lilucAtonc: 

loo inches ordinary, 24 inches of extra stands twelve hours, 100 inches 
ordinary. 

The volumes of wash waters and solutions used per ton at the 

Marsoc are as follows: First, wash water equals 24 cubic feet; second, 

wash water equals 19 cubic feet; total wash water equals 43 cubic feet. 
The 170 inches of ordinary amounts to 45 cubic feet, and the 80 inches 

of extra to 8 cubic feet, making 53 cubic feet of solution altogether. 
The average time of leaching at Marsac, including loading and dis¬ 

charging of the ore vats, is as follows: Charging ore to vats, 24 hours; 

first washing, 1H hours; leaching with first, and second ordinary, 61 
hours; leaching with extra, 19 hours; second washing, 25 hours; dis¬ 

charging tailings, 14 hours; total, 140 hours. This is for an average 

rate of leaching of 2N inches per hour. The time of leaching depends, 

of course, on the rate entirely, as the depth of solution used is 
always about 2<N) inches for Marsue ore. For a rate of leaching of 12 

inches per hour, which is the average rate for most ores, the total 

time, instead of 14o hours, would he about 56 hours, or, exclusive of 
charging and discharging, 30 hours. 

While an extra is being used on a charge, particularly if it is used 
strong and warm, a black precipitate is sometimes deposited in a thin 

layer on the surface of the ore. This is sulphide of copper, caused by 

a slight decomposition of the extra solution. But if any such precipi¬ 

tate is deposited from the ordinary solution it will probably be found 

to contain sulphide of silver. The cause of the deposition of this 
sediment from the ordinary solution is cither that insutlicient time has 

been allowed for the settling of the precipitated solution in the precip¬ 
itating vats, or else that in drawing otT the solution after precipitation 

it has been drawn down too low. In cither case the result would ho 
that the sulphide of silver mechanically held in the stock solution 

would be deposited on the surface of the ore. Provided the deposi¬ 
tion of the sulphide of silver takes place before the extra is used no loss 
occurs, as the sulphide of silver is all dissolved by the extra solution. 
If it occurs after the extra has been used a few inches of extra may 

be again made up to dissolve it, ora portion of an extra which is being 
used on another charge may he used, or the thin layer may be scraped 
off of the ore before the tailings are sluiced out and transferred to a 
charge on which extra is being used. 

The pr ecipitants used are ammonia process or Solvay soda ash 
(carbonate of soda) and sodium sulphide. The soda ash is used for 
precipitating lead. It should never he thrown into the precipitating 
tanks in the solid form, as has been done in some leaching works, as a 
portion of it will thus la* wasted, owing probably to a coating of car- 
bonute of lead forming on theoutsideof particles of soda ash. Besides, 

soda ash does not dissolve as readily as bicarbonate of soda, and if in 
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large particles considerable time is required for dissolving, oven in 

water. 
For the dissolving of the soda ash, for which the stock solution is 

used in order not to dilute the leaching solution with an aqueous solu¬ 
tion, the soda ash may be thrown into this tank and stock solution 
run in and then stirred with air, or any other convenient method of 

dissolving it may be used. The soda-ash solution is conveyed to near 
the lead-precipitating tanks in a pipe, from which it is drawn in buck¬ 

ets and thrown into the lead-precipitating tanks. According to the 
nature of the ore treated and the strength and temperature of the 

solution the amount of soda ash used for each precipitating tank of 
500 to 000 cubic feet varies from 15 to 00 pounds. 

The carbonate of soda may be used in excess without other harm than 
a waste, as chloride of ether, and probably other silver compounds, 

is just as soluble in a solution saturated with carbonate of soda as in a 
solution containing none. In some eases the extra solution has been 
known to act better if it contained a little carbonate of soda. 

The objects of using soda ash are, first, the prevention of the eon- 

lamination of the sulphides with lead which would be precipitated bv 
sodium sulphide in any case, and with lime, which would be precip- 

» sulphide if the precipitation is closely done, as is 
necessary in treating most ores. Second, the precipitation of lead and 
lime is more economical than of sodium sulphide. If the regular 

sulphides are to be shipped by express, it can be readily seen that base 
metals like lead and lime should be kept out and shipped by them¬ 
selves by freight. 

In the case of some ores when close precipitation of the metals from 
the solutions is necessary, if the lead or lime or both are not precip¬ 

itated by soda ash the amount of sodium sulphate required is twice as 
great as it would otherwise be. Still the amount of lime and lead 

which is precipitated is quite small, the total precipitate of carbonate 

of lime and lead never amounting in practice to more than 5 pounds 
poi ton of ore treated, and the total cost of precipitating amounting 
to only 7 to 15 cents per ton of ore, no matter how much lead and lime 

may he in the ore. lint if the ore were low grade in silver, yielding, 
for instance, only 1 pound of silver per ton, or 15 ounces, the presence 
of 4 or 5 pounds of lead compounds would make the grade of the 
product very low. 

In practice the solubility of lituo in an ore by the leaching solution 
is much less t han in the first wash water, the total amount of caustic 
alkali actually dissolved by the mill solution from an alkaline ore is such 
as can he neutralized by f» pounds of acid to each GOO cubic feet of solu¬ 

tion or three-fourths pound per ton of ore treated, while the caustic 
a kali dissolved from the same ore bv the lirst wash water required 

^ pounds of acid per ton to neutralize it. Of course, neither the 
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solution nor tin* wash water required neutralizing, but the above was 

tried merely as an experiment. The effect of the presence of lime in 
an ore is to redeem the amount of lead dissolved by the solution one- 

half, so that the carbonate precipitate would be less than one-half 

carbonate of lead. 

If the first washing is at all thorough no other metals except lead 
and lime will be found in the carbonate precipitate. 

No compounds of zinc (Blue Bird excepted), manganese, nickel, 

cobalt, iron, mercury, bismuth, copper, cadmium, gold, platinum, tin, 

antimony, arsenic, barium, strontia, magnesium, or aluminum can be 

present, nor any other element, as far as known, as the only compounds 

of tl ese metals which are at all soluble in a hyposulphite solution are 
soluble in water and would Ij© removed in the first washing. The only 

compounds of lead and lime which can he dissolved from an ore by 

the leaching solutions arc sulphate and chloride-hydrate of lctuinnd lime, 
of whic h the hydrate of lead would not occur, and the chloride of lead 

also does not occur in the roasting in a Stelefeldt furnace. Of course, the 

carbonate* precipitate after being pressed, holds, mechanically, solution 

containing silver. If this is not washed out either before pressing or 
else by forc ing water through the press the carbonate precipitate will 

contain silver. At the Arinin the carbonate precipitate assayed 100 

ounces per ton if not washed, and 14 ounces after washing. In testing 
the stock solution of course any alkalinity arising from the use of sodium 

carbonate is not taken into account. At the Marsac, the amount of 
hyposulphite used to keep up the strength of the stock solution is the 
same (li| pounds per ton) whether soda ash is used or not. The use 
of soda ash is always advantageous except when there is no lead or lime 

in the ore in a form soluble in the leading solutions. 
In eases where close precipitation is desirable, even if no lead is 

present, it may be desirable to precipitate the lime of soda ash. 
Lead or lime should not occur in the regular sulphides in any consid¬ 
erable amount, if they are precipitated by soda ash. The lead 

carbonate produced from certain ore was pure carbonate of lead, 
and 1 pound soda ash precipitated 1.08 pounds metallic lead as car¬ 
bonate. This was while using a 11 per cent hyposulphite stock solu¬ 
tion. The amount of lead carbonate precipitated was about 5 pounds 
per ton. As an experiment, a 10 percent hyposulphite stock solution 

was tried, the result being 80 pounds of lead carbonate per ton. 
The average amount of soda ash used at a certain time was 4^ 

pounds per ton, using ISO cubic feet of a If per cent stock solution on 

ore containing 8 to 10 per cent sulphate of lead, on charges of ore 24 

inches deep. At the Marsac less lead is dissolved, partly because 

there is lime in the ore and partly because, the charges being deep, 

only 58 cubic feet of solution is used. At the time of the above 

experiments in certain ore there was no trace of lime in the ore. 
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lu precipitating with schIh ash the precipitate settles very quickly, 

so that the eloarsolution can he drawn off soon after the precipitation, 
and stirring’ is finished. Sometimes the solution, after precipitation, 

has a reddish color, which indicates that it is very closely and some¬ 
times overprecipitated. As the clear precipitated solution is drawn 

off from the lead-precipitating tanks it runs to the silver-precipitating 

tanks, where the silver, gold, and whatever copper may he present 

are precipitated with sodium sulphide. 
The sodium sulphide is made up as follows: A drum of caustic soda, 

weighing usually about <»75 pounds, is broken up by means of a ham¬ 

mer and drill into pieces weighing 10 to 12 pounds, and is thrown into 

the cast-iron dissolving tank. No water is used, but steam is turned 
on full head, which melts and dissolves the mass in about forty min¬ 

utes. The sulphur, in amount equal to two-thirds the weight of 

the caustic soda, is then thrown in, a shovel full at a time. If thrown 
in too fast the mass will boil up too much. The sulphur used may be 

either Hour or lump sulphur. The lump sulphur dissolves readily, as 

the chemical action between the caustic and sulphur is very violent, 

and the temperature rises immediately fur above the boiling point of 
water. The addition of sulphur requires about twenty minutes, and 

it must be added immediately, before the caustic soda has time to cool 
w 7 

at all. When the mass has (‘eased to boil it is diluted with the hypo¬ 

sulphite stock solution to flu* extent of the volume of the sheet-iron 
storage bulk, which is b7 cubic, feet. One-third of the solution is run 

into this storage tank and then the sodium sulphide to which the other 
two-thirds of the stock solution has been added is let down into it. 

Solution instead of water is used for diluting the sodium sulphide, in 
order to avoid dilution of the leading solutions, when the sodium sul¬ 

phide is added to them in the precipitating vats. The whole is then 

well stirred. The dilution is to prevent crystallization when cool. 
The total time required in making the sodium sulphide is two and a 
half hours. As far as observed the sodium sulphide docs not decom¬ 

pose after being made up. The sodium sulphide is drawn off from the 
sheet -iron storage tanks as used by means of a 2-inch pipe running to 
a barrel near the precipitating tanks. From this barrel it is drawn off 

into a pail through an asbestus-packed valve. 
Ihe quantity of sodium sulphide is less for some tanks of solution 

than for others. For instance, if the first ordinary solution is running 
trom one or more ore vats which has the greenish yellow* color or 
sweet taste, or if a strong extra is running from a vat, more sodium 
sulphide is required. Usually ulsmt.2 to 5 buckets of sodium sulphide 
are required for each precipitating tank of f>00 cubic feet ol solution. 
After the sodium sulphide is added to the solution, it should be well 
stirred. If it fails to settle quickly a little more stirring will help it 
greatly. If the solution retains a reddish color and is not clear it is 

col expo—02-43 
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also from lack of sufficient stirring. At the new As per mill the stir¬ 

ring will l»e done mechanically. 

Recently, at the suggestion of Mr. Stelefeldt, stirring with com¬ 

pressed air instead of by an oar has been adopted at the Marsac, and 

it is a most pronounced success. Very little air is required. Over the 

precipitate vats runs a 1-inch air pipe from the receiver of the air 

compressor which furnishes air for pumping solutions and pressing 

the products. On this line are three valves, one over the wash 

water, one over the two lend, and one over the four silver precipitating 

tanks. To each of these is attached a small rubber hose on the end of 

which is an 8-foot piece of three-quarter-inch pipe. When a vat is to 

be stirred the end of a pipe is put down to the bottom of the tank and 

just a little air is turned on. The ebullition caused by the bubbles 

rising to the surface is so violent that the surface of the liquid rises (> 

or 7 inches. The end of the pipe is moved around the bottom of the 

tank among the sulphides which have settled from previous precipita¬ 

tions. This old precipitate then comes down with the new precipitate. 

As a result of the use of air in this way instead of an oar, with which 

very imperfect stirring was done, the tune occupied is less by only 

about one-third of that before required, and the precipitate settles 

much more quickly and leaves the solution clear. The amount ot air 

required is so little that, with the compressor stopped, one receiver 

14 feet long by 4 inches diameter furnishes enough air to stir four 

precipitating tanks, the pressure at tirst having been 40 pounds per 

square inch. The time of settling, if the solution is stirred with an 

oar, as formerly, is one hour, sometimes two hours. 

Warm solutions make precipitating and settling easier and more 

rapidly, and the precipitated solution settles more quickly. I he extra 

solution is not precipitated by itself at the Marsac as it is at \ edras, 

but runs to tin* precipitating tanks along with the ordinary and becomes 

stock solution after precipitation. In precipitating solutions contain¬ 

ing copper, silver, and lime the copper begins to he precipitated tirst, 

then the silver, and then the lime. But copper can not be precipitated 

without more or less silver with it. On the other hand, no lime what¬ 

ever is precipitated until all the copper, gold, silver, and lead are 

precipitated. Consequently, if close precipitation—-that is, the pre¬ 

cipitation of everything, including lime—is not necessary in order to 

get a high percentage from the ore, the lime may be left in the solu¬ 

tion. There is no danger of its accumulating to any great extent by 

omitting to precipitate it, as it is soluble only to a very slight degree 

in the solution, and therefore the solution will fail to dissolve any 

more of it from the ore. 

In order to avoid precipitating lime with sodium sulphide if the ore 

contains lime, and soda ash has not been used, as soon, in the process 

of precipitating, as the black precipitate of copper, silver, and lead i» 
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all down and a yellowish precipitate (usually lime) begins to form, the 
precipitation is stopped. There is always a little silver remaining in 

the solution after precipitation, but the difference is not great, whether 
the precipitating is close or not. The average amount of silver remain¬ 

ing in the stock solution is as follows: Solutions precipitated closely, 
0A9 milligrams per cubic foot; solutions not precipitated closely, 0.652 

milligrams per cubic foot. If warm solutions are used in leaching, 
it is best to precipitate closely in order to prevent injury to the pipes 

leading to and from the storage tanks, although this would not amount 

to much in any case. Underprecipitation makes the stock solution 
have less dissolving power on tin* silver in the ore, and some of the silver 

in the stock solution, if the ore is alkaline, may be precipitated in the ore. 
Overprecipitating is known by the smell of hydrogen sulphide which 

rises from the surface of the precipitated solution. This does not occur 
until everything, including lime, has been precipitated. Overprecipi¬ 

tation is also known if some of the precipitated solution gives a 

precipitate when added, in a test tube or glass, to solution which has 

not been precipitated. An overprecipitated tank of solution, after 

standing overnight, however, may not show any overprecipitatiou in 
the morning. 

At the Marsac if soda ash is used to precipitate lead and lime, t lie solu- 

inthi • lead-precipitating tanks to the silver-precipitating 
tanks is quite alkaline, instantly giving a blue color to red litmus 

paper. Hut after the precipitation of the silver and copper of sodium 
sulphide the solution is neutral and may be slightly acid. The sodium 

sulphide itself is so intensely alkaline that .‘1 drops added to 30U cubic 

centimeters of pure water gives an alkaline reaction. If soda ash is not 
used the solution running from the ore vats to the silver-precipitating 

tanks is neutral, but after the precipitation with sodium sulphide it 
sometimes becomes acid, so that blue litmus paper is instantlv reddened 
by it. 

After precipitating a sample of the solution is taken in a glass 
tumbler and tested with sodium sulphide, and also another glassful is 
tested with some unprecipitated solution. In many cases the solution 
in the glass when tested with sodium sulphide, and also in the precipi¬ 
tating tank when more sodium sulphide is added, will show a milky 
whitt* precipitate, and it might lie concluded that more sodium sul¬ 

phide was required, while in reality the solution is overprecipitated, as 
,s sbown by the addition of the silver-bearing solution, which produces 
a precipitate. In all casevs when the precipitation is close, the precipi¬ 
tated solution should be tested both with sodium sulphide and with 
si vci-bearing solution. If the roasted ore contains no copper as sul- 

P ate or dichloride, and the load and lime are precipitated by soda ash, 
e product is usually very high in grade. In such eases a high and 

ovser grade of product can be obtained by precipitating the ordinary 
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aiul the extra in separate tanks, as at Tedras. Sullieient stock solution 
should always he kept on hand in order to keep the ore vats supplied 
without hurrying the precipitation and the settling of the precipitate. 

In drawing off the clear solution from the precipitating tanks uftcr the 
precipitate has settled, the decanting pipes are let down gradually, 

care being taken not to let them down into the precipitate. The host 
way is to decant to a certain line each time the tank is emptied, and 

then there is no danger of decanting the sulphides into the sump. This 

can he regulated by means of the lever on the outside of the tank. 
Sometimes a little silver sulphide is deposited on the top of a charge 

of ore from the stock solution. This should not be confounded with 

the thin layer of black precipitate1 of sulphide of copper which is some¬ 
times deposited out of the extra solution when it is too hot or stands 

a long time. Hut if any black precipitate is deposited while the ordi¬ 
nary solution is being used it will probably be found to contain sul¬ 

phide of silver. Provided this deposition takes place before the use 
of an extra solution, no loss is occasioned, as all the silver will he dis¬ 
solved by the extra solution, but if such a deposition takes place after 
the use of an extra, a slight loss may be occasioned in this way. The 

occurrence of this silver in the stock solution and its deposition on the 
ore is due to imperfect settling in the precipitating tanks on account 

of too little stirring or not allowing sullieient time for settling, or 
from lowering the decanting pipe into the precipitate. Most of this 
silver will settle in the storage tanks, hut if any is deposited on the 
ore it mav be dissolved bv a few inches of a fresh or second-hand 

(special) extra, or after the leaching is finished it may lie scraped off 
and put on the surface of a charge on which an extra solution is being 

used. 
The occurrence of this silver in the stock solution may he prevented 

also by passing all the solution through a closed delivery filter press. 

But if the stirring in the precipitating tanks is done by air or by a 
mechanical stirrer, the precipitate will settle so as to leave the solution 

perfectly clear. 
The clear solution, after being decanted from the precipitating tanks, 

run into a sump, and from thence into 2 iron drums, each contain¬ 
ing about 200 cubic feet of solution. First one is filled with solution 
and then the other, and while one is filling the contents of the other 
are being forced up to the storage tanks by compressed air under 

about To pounds pressure. Each one of these tanks can be forced up 
in about 0 minutes. 

In adding sodium sulphide to the wash water the copper, silver, and 
gold will all be precipitated before the zinc, iron, or lime begins to he 
precipitated. Sodium sulphide is saved and the product is maintained 
at a higher grade by making use of this fact. The j>oint at which the 

precipitation can be stopped without loss of silver by uuderpreciuita* 
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tion, if advisable, is easily known by a little experience, owing to the 
lighter color of the precipitate after the copper ami silver are pro- 

ft 

cipitated. 
The amount of silver allowed to remain unprecipitated amounts to 

only 150 milligrams per cubic foot, which is about 13 cents per ton of 

ore. This is the only loss occurring in the other leaching works 
except that in the tailings. The precipitation at the Marsac is now 
complete, the liquid being overprecipitated. Of course even this silver 

in the wash water could be saved, but the saving would be about coun¬ 

terbalanced by the extra consumption of sodium sulphide and lower 

grade of product. 
About once every four days each of the four silver precipitating 

tanks is cleaned out and once every ten days or two weeks the wash- 
water precipitating tanks are cleaned. The sulphides from the wash- 

water tanks go to one sump and that from the other precipitating 
tanks to another. From the sumps the precipitate runs by gravity 

to the pressure tank. When that is full, the valve between it and the 
sump is shut, t he air turned on, and the sulphides forced into the John¬ 

son filter press at a pressure of 60 to 00 pounds per square inch. 

When taken from the press they still contain 36 to 50 per cent, of 
moisture. The pressed sulphides are dried in a steam drier in about 

thirty-six hours to two days. They then contain absolutely no 

moisture. 
After grinding in the sampling mill they are sampled and sacked in 

double sacks. 
If the washing with first wash water is thorough and the lime and 

lead are precipitated by soda nsh tin* sulphides from tin' leaching solu¬ 

tion can contain nothing hut gold, silver, copper, and sulphur. 1 he 
precipitate from the first wash water may contain various base metals 

such as zinc, iron, and lead. 
Before the occurrence of the white precipitate in the first wash 

water was obviated by the use of 46 inches of water in the ore vat 
before beginning to load the tank, the wash water precipitate could 
not l»e easily forced through the filter press because of the heaviness 

of the white precipitate. 
It is sometimes necessary in the treatment of very clayey ores, par¬ 

ticularly if they are raw, to maintain a slight vacuum under the filters 
in the ore vats. This may be done either by a lead-lined siphon pump 
or ejector, such as is made by A. A Her, 100 Liberty street. New \ ork. 

In regard to the use of these siphons for producing a vacuum the 
following notes are important: First, as to the size of siphon pump 
required. If the rate of leaching without the siphon is only 1 to 10 
cubic feet per hour, a No. 0 pump should be used, costing $2S (cata¬ 
logue or list says $22); if it is 10 to 20 cubic feet per hour, a No. L 
siphon pump should be used, etc. Second, the steam used must be 
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dry. The vats should therefore he its near the boiler as possible, all 

steam pipes covered, and the steam at a hit'll pressure*. Third, each 

siphon pump must have its suction end upward, and tin* host* leading 

from the ore vats must slant all the way down, without any sag, to 
the suction end, so that every particle of liquid, us soon as it enters 

the hose, will run into tin* siphon; otherwise the siphon will work 

intermittently, first ejecting water, then steam, etc. A neglect of any 

of the above precautions will result in failure, as far as maintainingii 
vacuum is concerned. 

A vacuum may also he maintained in other ways, as, for instance, by 
drawing all the solution through a common hand or well pump, the 

suction being attached to the outlet hose of the ore vat. In such a 

case it is essential that the vacuum should he a steadv one. To effect 
m 

this a valve should he arranged between tin* pump and the ore vat, 

which will allow air to enter when this vacuum rises to a certain point. 
In conducting preliminary experiments on maintaining a vacuum a 

U tube half tilled with mercury should he connected with tin* space 

under the filter, onto the pipe or hose between the ore vat and the 
apparatus producing the vacuum, and the amount of vacuum obtained 

noted. Otherwise no real vacuum may be produced, although the 

vacuum apparatus may seem to be working all right, as air may enter 
through slight cracks in the wood of the bottom of the ore vat. The 
ore vats must not only be well made, but also be covered on the out¬ 
side with four or five coats of thick white lead. Paint on the inside 
should not be used, as it is not only sucked otr bv the vacuum but also 

causes the wood to dry by preventing moisture from entering. 
In treating tailings in Nevada in vats 12 feet in diameter leaching 

without a vacuum only one-half inch per hour, with a No. 0 siphon 
pump, the rate was maintained at 5 to 0 inches, with steam at about 
SO pounds, and vats situated from 15 to 40 feet from boiler, one 
siphon being attached to each ore vat. 

In case the rate of leaching without a siphon is only one-eighth or 
one-fourth ot an inch per hour on a 10-foot vat, that amount of solu¬ 
tion will not be sufficient to keep a siphon running steadily. In such 
a ease a small stream of stock solution mav be allowed to enter the 
siphon along with the solution running from the ore vat, and thus 
enough solution will he supplied to the siphon pump to keep it 
running. 

During January two new tanks wore added to Marsac mill for pre¬ 
cipitating the weak solution by itself. The first to precipitate load in 
and second for sulphides. 

W>r the year 1894 the silver contents of base sulphides averaged 

3,350.5 ounces in silver, and 3.084 ounces gold. Sample front base 
sulphide tanks, alter starting the weak-solution tanks, gave only 870 
ouiues silver and 0.70 ounce gold. Sample from weak-solution sul¬ 
phide; tank gave 11,624 ounces silver and 9 ounces gold. The per- 
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centage of silver in base sulphides for 1894 (whieh included the silver 

in weak solutions) was 15.2 per rent of the total silver product. 

Russell estimates the per cent of silver in Imse sulphides for 1895 at 

at 5.2 per cent. 
The carbonates in weak-solution tank carry 1.6 per cent lead, 208 

ounces silver, and 0.32 ounce gold. 
A comparison of tailings samples at Marsac mill for the three years 

past gives the following results: 
Ouncr*. 

Regular top tailings. 2.93 

Regular bottom tailings. 3.68 

Regular average tailings.3.23 

Tula? average tailings (2 years*). 3.19 

Accepted or report average.3.20 

A Venice depth of rlmw*, 91 Inehew. 

These results prove that the sampling at Marsae are sis near correct 

as it is possible to obtain. 

At the Marsae mill the sump for regular sulphides is directly under 
the four tanks, like this, so that a portion of each tank is directly over 
the sump. Formerly we 
drew sulphide from side 

of tank; now we have 

bored a hole for 3-inch 
pipe in bottom of each 

tank about 6 inches from 

stave—screwing in from 
bottom a foot section of 
pipe to keep sulphides 

from scattering in drawing down. For plugging this hole, we use a 
soft-rubber plug, 4 inches, backed by wood for 26 inches, the wood 

being to protect the rod which holds the plug from the action of sul¬ 

phides in bottom of tank. This rod is 91 feet and extends to top of tank. 

To prevent the decanting pipes from being lowered into the sul¬ 
phides, rests are put on bottom of tank, so that solution is never drawn 
below a point 26 inches from bottom of tank. The sulphides are 

drawn otf from each tank every fourth day, and in that time the sul- w V 

phides are never up to rest. We are now using east-iron decanting 

pipes, and they seem to work all right excepting the great weight, 
which is about 416 pounds each—probably they could be made much 
lighter and lie just as serviceable and cheaper. 

I he soda-ash solution is made up in a cast-iron tank of same size as 
is used in making sodium sulphide—about 350 pounds being used, and 
dissolved in solution, steam lacing used for stirring and hastening the 
operation. After soda ash is dissolved, the solution is drawn of! into 
wrought-iron storage tanks below (of which there are two), h rom 

•Tiie 1111 n* mtnple hit* only been taken f*»r post two yearn. 
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there it is conducted by 2-inch pipe to barrel in load precipitating 
room, and drawn into tanks by a short line of rubber hose, 1 inch 

(with as best us-packed cocks in use wherever a valve or cock is needed). 
Attached to sodium-sulphide barrel there isa 2-foot section of three- 

fourths inch iron pipe with asbestus-packed cock. From this the pre¬ 

cipitant is run to the I silver and 2 wash-water tanks by a rubber 
m 

hose. The barrel is arranged with floater and gauge, graduated to 

buckets, so that the right quantity can be added at first, as it gives a 
much clearer solution and better settling if the right quantity is run 
in at once. 

In sampling tails, we now sluice about half the charge out, leaving 

one perpendicular face. Then take six samples 

at equal distances from each other and a foot 

from surface of charge; these are all put into 

a pan and mixed and make the top sample. The 
bottom is faken same way. The average sam¬ 
ple is made up of failings from eighteen places 

on face of bank six across the top, six across 

the bottom, and six across the center of face. 

We also take a tube sample with a IJ-inch 

brass tube, which consists of three cores, the 

first taken b inches from stave, the second 30 
inches from stave, and third from center; these 
throe cores are put into a large pail, water added 

and stirred till well mixed, and a portion taken 

for tube sample as a check against regular 
sample. 

I ho difference on a year’s samples was 0.14 
ounces, the tube being the lesser value, as it 
requires 45 inches of water to saturate 00 inches 
of Marsac ore. At this time, or about five to 
six hours before charge is completed, the plugs 
in outlet hose are pulled and washing begins, 
water being run in on top of charge in sufficient 

volume so that when charge is completed flu* water will just cover 
the surface of charge after leveling down. My this method we gain 
this time in washing, and the water in charge is cooled gradually, 
which gives less of the white precipitate. 

ARTHUR FORREST CYANIDE TREATMENT. 

The Gold and Silver Extraction Mining and Milling Company of 
Denver exhibited the methods of extraction of gold and silver from 
refractory ores by means of solution of cyanide of potassium, now 
generally known, in brief, as the “Cyanide process.'' 
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TANK USED IN “ CYANIDE PROCESS.” 
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PLACER HYDRAULIC AND DRIET 311 NINO. 

The Joshua Hendy Machine Works of San Francisco, S. J. Hendv 
V ' 

president, exhibited improved hydraulic giants and hydraulic mining 
gravel elevators, as also the Hendy challenge ore feeders and triumph 
ore concentrators. 

The hydraulic giants were of the latest and most approved con¬ 
struction and received an award. 

The efficiency of the water used in hydraulic mining depends, as is 
well-known, upon two chief factors—volume and pressure. Mr. 
Hendy states that 1,000 miners’ inches of water discharged under a 
pressure of 800 feet, through a 6-inch nozzle, with a velocity of 140 
feet per second, delivers a weight of 1,650 pounds in Ihe same time. 
The cutting effect of such a mass of water in a solid column delivered 
at the base of a bank of gravel needs to be seen to he upprecicted. 

The observant, practical miners early perceived that if a given 
amount of gravel could be washed by the applied force of a given 
volume of water under a given head or pressure, that double that 

Oinnt* with plain or \vH«htlntf nttnrhinont. 

volume of water under the same conditions of pressure would wash 
from three to four times more gravel, without entailing a propor¬ 
tionate increase of cost of labor. Gradually, therefore, larger vol¬ 
umes of water and increased sizes of nozzles were introduced. Nozzles 
soon became the objects of inventive skill, resulting in the production 
of very ingenious hydraulic mining appliances. Without attempting 
to present illustrations or descriptions of the several forms of liydrau- 
lic nozzles or giants introduced for use in hydraulic mining in Cali¬ 
fornia many years ago and which have become obsolete, we simply 
name them here in the progressive order of their invention and 
operation. Ihe tirst improvement was designated the‘"gooseneck," 
then followed the “Globe Monitor," then the “Dictator," then the 
4 Hydraulic Chief,’’ and we here present the latest form of the 

Improved Hydraulic Giant" (double-jointed), for which the Ilendy 
works were awarded the medal. 

The improvements which enter into the present construction of this 
form of hydraulic giants relate to that class of apparatus for hydraulic 
mining purposes in which a jointed nozzle is used to direct a stream 
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of water against an auriferous gravel hank or other workings, consist¬ 

ing in a novel method employed in the construction of the hall, which 
forms the joint of tin* nozzle pipe. The object of this improvement is 

to increase t in* discharging capacity of the nozzle. The movement of 

this nozzle pipe is effected by a system of levers ora weighing attach¬ 
ment, and the works advocate the adoption and use of a deflector, or 

deflecting nozzle, to he attached to the outer or discharging end of the 
nozzle on tho giant pipe proper, by means of which the stream of 

water can be directed at any angle and to any point with the utmost 

ease and facility. 
Since the close of the United States Columbian Exposition, on 

October 1, 1895, Letters Latent (No. 547074) were granted by the 

Government of the United States to Mr. John II. Ilendy, covering a 
furtherand more important improvement in the principle of operation 

and form of construction of this plant. 
This improvement consists of a set or series of ball bearings for 

the rotary or swiveled parts of the apparatus, by the adjustment of 
which the direction of the stream of water can be easily changed, the 
object l>ei ng to provide a lieu ring of little friction by means of which 
the adjustment of the nozzle pipe is facilitated and more readily accom¬ 
plished. When an hydraulic nozzle or giant is in operation, the enor¬ 
mous pressure of the water passing through the elbow is exerted in an 

upward direction and agianst the upper bearing, upon which the nozzle 
is horizontally adjusted. The friction thus created in the ordinary 

bearings is so great that the adjustment of the giants is exceedingly 

diflicult. The introduction of these antifrictional ball bearings 
entirely obviates this diflicultv. These bearings are introduced into 

the horizontal flange bearing between the water supply pipe and the 
elbow which connects this supply pipe to the outer or discharge noz¬ 
zle pipe, bv which the horizontal direction of the nozzle pipe can he 
deflected or changed at will. 

HYDRAULIC GRAVEL ELEVATORS. 

In almost every mining district deposits of auriferous sand and 

gravel exist which are not available simply because no efficient, system 
or apparatus has been devised for working them economically and 
profitably. Many valuable and extensive auriferous deposits are 
found in basins and flats, and lying along creeks, far too low to be 
underrun by bed-rock tunnels, open cuts, or drains, even at any cost. 
The only method by which they were worked was by the laborious 
use of shovels and wheelbarrows, whims, and derricks, and requiring 
in many instances the expensive maintenance and care of engines, 
pumps, and other machinery to free the pits or excavations from accu¬ 

mulating water while mining was hein<r carried on. To overcome 
these expensive difficulties, and to dispense with the use of costly 
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pumping paraphernalia, t ho hydraulic gravel elevator was devised and 

introduced. 
This elevator works upon the principle of an injector. A jet of 

water under pressure, as, for example, the flow from a giant, is intro¬ 

duced at the base of a larger tube or conduit, as shown in the sectional 
drawing. This conduit rests below in the bed of the creek, or low 
ground, from which the gravel and water are to bo elevated. The 

violent upward How of the column from the jot carries with it the 

surrounding water and 

gravel. The construction 
is simple. The conduit 

through which the water 
and gravel are raised is 

essentially a cylindrical • • 
iron pipe. 

The open end of the 
ground section is concave 
in shape, or the lower half 

section is of heavy east- 
iron pipe flaring outward, 
into which earth, sand, 
gravel, etc., are sluiced 
or washed by hydraulic •> •> 
giants through lied-roek 

flumes leading thereto 
from the auriferous bank 

deposit lying above, which 
with the elevator entrance 
and throat sections are set 

in a chamber excavated 
below the bed-rock sur¬ 

face. The hank material 
sluiced or washed into this 
entrance is taken up by the 

stream of water flowing 
from a hydraulic nozzle 

fixed in or near the elevator entrance pipe section, which by its imping¬ 
ing force impels it forward and upward through the outer discharge 

pipe to its point of delivery into an open flume above, whence it is 
carried away through a line of sluice boxes to a final dump. Confined 
as the material is within this tight iron pipe, it is necessarily drawn and 
impelled forward and upward with the velocity of the stream itselt. 
As each particle of gravel or other material is directly acted upon by . 
the full impinging force of the stream discharged through the fixed 
hydraulic nozzle, it is considerably disintegrated by such action as well 

Hydraulic, gravel elevator. 
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as by the friction between the fragments and along the pipe in its 

ascent. Pulverization is thereby rendered so complete that long or 
expensive outer Humes or lines of sluice boxes become unnecessary. 

The elevators are built of any capacity and will handle any head of 
water ordinarily used in hydraulic mining. As it requires no more 

power or force to raise 1 pound of earth or gravel than to raise 1 pound 

of water, the mining operations should naturally be so conducted as to 
endeavor to pipe as much auriferous material toward and into the 

elevator entrance sections as is possible, for with a proper arrange¬ 
ment and disposition of intervening grizzlies the elevator can seldom 

!>e overloaded. 
The practical operation of those hydraulic gravel elevators has 

demonstrated the fact that when properly and advantageously set and 
operated the amount of water and material which can he raised and 

impelled through the upraise pipe is governed and limited solely by 

the volume of water used, acting under its given head or pressure, 

and the carrying capacity of the pipe, and it is important to hear in 
mind that it costs as much time, labor, and money to raise water 
through an elevator pipe as it does to raise auriferous earth or gravel, 

and it requires an equal expenditure of power or force to raise the 

one as the other. 
The exhibitors state that it is estimated that a volume of water 

acting under a pressure of 1(H) feet (vertical) will raise material 10 

feet high, and, as high pressure is more effective than low pressure, 
2(H) feet will raise 20 feet high better than 100 feet will raise 10 feet 

high. Two hundred feet should, therefore, raise, say 22 feet, and 800 
feet pressure, say 40 feet. These data are simply the theoretical 

impressions of the effective force of given volumes of water acting 
under given pressures, but the actual workings of these hydraulic 
elevators have determined a far greater effective force. In attestation 
of this they cite the two following instances from among many others 

demonstrative of the same fact, which have been verified by other 
users of these elevators. 

. At the property of the Yreka Creek Gold Mining Company, in 
Siskiyou County, Cal., it was found that a volume of 650 miners 

inches of water under a pressure of 266 feet raised, through a No. 2 
16-inch elevator, all of the material that could be. continuously piped 
to its entrance section by a No. 3 Giant (having a 6-inch inside diame¬ 
ter nozzle butt) to a height of 89 feet, and could have elevated the 
same with equal facility to a height of 45 feet had it been required, 

and, as the superintendent stated to the writer, “she howled for 
more. 

At the hydraulic mines of the North Bloomfield Gold Mining Com- 
pany, in Nevada County, Cab, a volume of water representing 1,300 
miner’s inches, under a pressure of 530 feet, raised earth, sand, gravel. 





VIEW OF THE CALIFORNIA STATE MINING EXHIBIT IN THE CALIFORNIA BUILDING. STATUE OF JAMES W. MARSHALL, THE DISCOVERER OF GOLD IN 

CALIFORNIA, IN THE CENTER. 
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etc., through a No. 3 20-inch elevator, assisted by a No. 5 Giant (8- 

ineh nozzle butt), to an elevation of 91 feet. 
The su]>erintondents or managers of all of the many hydraulic 

mining properties in which these gravel elevators have been placed 
in operation have substantiated, over their respective signatures, the 

fact that the practical work of these elevators develops a far greater 
effective elevating power than the theoretical estimate admits. 

CALIFORNIA MINING EXHIBIT IN THE CALIFORNIA STATE BUILDING. 

The exhibit of the department of mines and mining of the California 
World's Fair commission was divided at Chicago, one part being in 

the State building, the other in the mines and mining building. Both 
exhibits compared favorably with those of other States and govern¬ 

ments as to variety, value, and attractiveness. 

More awards might possibly have been secured had all the material 
been ins tidied in the mines and mining building, as tin* ruling of the 
World's Columbian Exposition excluded from competition articles con¬ 

tained in the State building; but tlit? benefits derived in an advertising 

line from the mineral display in the California building, which brought 
together under one roof almost a miniature world, greatly outweighed 
the possible loss of some awards. 

The mineral exhibit in the State building was located on the west 
side of the main aisle, immediately south of the San Francisco relief 

map, and occupied a space 50 by MO feet, entirely inclosed by a double 
row of showcases tilled with ores and minerals. The feature first 

noticeable was the large statue of .lames W. Marshall, the discoverer 
of gold iu California in 184S, it being a facsimile of the one erected at 

Coloma, Eldorado County, over the spot where Marshall found the 
first nugget. At the base of this statue, and encircling it, were eight 

showcases filled with the richest samples of gold-bearing quartz, gold 
nuggets, and other valuable specimens. 

One of the cases was entirely devoted to a nugget of crystallized 
gold, and many very rich pieces of gold-bearing quartz from the Delhi 
mine, Nevada County, owned by It. McMurray, a member of the 
California World’s Fair commission. This piece of virgin gold is 
notable for its crystallization, forming an almost perfect representa¬ 
tion of a fern leaf. It was one of the most attractive specimens on 

exhibition, and contained $140 worth of gold. Among other exhibits 

m a second case, especially interesting to mining men, were the 
numerous specimens of very rich quartz, one of which was a large 
picceof crystallized quartz and gold, containing about 1)11,200 worth of 
the precious metal. This was the most valuable single specimen, 

commercially speaking, in the exhibit, although several smaller frag¬ 

ments of quartz contained more gold in proportion to their size. One 
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piece hud been sawed in too, and the flat sides polished, which greatly 
improved its appearance. 

Two more eases were devoted to the products of tin* I )oe & Daggett 

and Black Bear mines, Siskiyou County, belonging to John Daggett, 

now superintendent of the United States branch mint at San Fran¬ 
cisco. Several of these specimens, besides being very rich, were 

noteworthy for the beautiful combinations of quartz crystals inter¬ 
mingled with free gold. 

At the preliminary World’s Fair exhibit, held in San Francisco 
during the months of January and February, 1893, the collection of 
ores from Plumas County received a gold medal for its completeness 

and scientific arrangement. The most valuable part of this collection 
occupied another of the showcases at the base of the Marshall statue. 

It consisted of fine and coarse gold, nuggets of various sizes, rich 

gold-bearing quartz, and platinum. The remainder filled the three 
showcases in the California exhibit in the mines and mining building. 

The rest of the cases were tilled with specimens loaned by the State 
mining bureau, county organizations, mining companies, and private 
individuals. As was also true of the California display in the mines 

and mining building, the collection furnished by the State mining 
bureau constituted much the larger portion of the exhibit. A total 
of about 1,000 specimens were exhibited in both buildings, ivy)resent¬ 

ing every county in the State, nearly 300 of them being gold quartz. 

Among objects of note in the different eases was a nugget* of solid 
gold, weighing 30 ounces, which was found in the Blue Wing mine, 
Nevada County; a large number of vials containing placer gold of dif¬ 

ferent degrees of fineness, principally from the Trinity River; and rare 
specimens of leaf, wire, and crystallized gold in quartz from the differ¬ 
ent mines in hldorudo, Butte, Tuolumne, Amador, Placer, and other 

counties. Among the finest of these were specimens from Nigger 

Hill, Jamestown, and Lovelock mines, one of those being the property 

of J. A. Goodwin and consisting of two almost perfect fern leaves, 
inclosing a quartz crystal; a splendid piece of wire gold from tin* (ireen 

Mountain mine, Siskivou County; also diamonds found in different 
parts of the State in ancient river beds. 

t )ne object of popular interest was a gold-mounted gavel, made of 
manzanita, with an orange-wood handle. This gold was mined by the 
hydraulic y>roeess at Dutch Flat in the presence of the National Kdi- 
torial Association on the 2Sth of May, 1892. After being melted and 
ciist into a bar, it was presented by the California Miners’ Association 
to the National Lditorial Association as a momento of their visit to 
our mining regions, and was in turn made by them into this beautiful 
gavel. 

Besides the cases forming the octagon at the foot of the statue, there 
were torty-eight cases, 8 feet long and 2 feet wide, and four large 
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corner cases, all filled with samples of ore from many of the principal 
mines of the State. There were also gold-hearing gravels from the 

North Bloom Held, Manaunita, and other gravel mines; marble from 
the quarries of the Inyo and Colton marble companies, and serpentine 
from Dr. Boyeson's quarry in Amador County, and Kimball Brothers1 
quarry in San Diego County, One very interesting exhibit was a 
pyramid of rubellito from San Diego. This is a red variety of tour¬ 
maline, which usually occurs in green and black shades. 

The Mathison Smelting Company, of San Francisco, had on exhibi¬ 

tion a remarkably tine display of antimony ores and regulus; tin* latter, 
east into bars, showed the typical fern-leaf crystallization of pure 
antimony. This was considered the finest display of its kind in the 

Exposition. 

A characteristic product of California, so immensely rich in her 
resources, was the onyx from San Luis Obispo County, owned by 

Kesseler Brothers, of San Francisco. In texture as well as in softly 

blended shades of color it equals if not surpasses all other kinds of 

onyx, even the far-famed Mexican. A beautiful assortment of this 
material formed part of the mineral collection in the State building, 
although the larger part was in the mines and mining building. 

Among the economic minerals of the State the following were 

prominent: Aluminum ore from the San Bernardino County mine, 

containing nearly 43 per cent of the metal a very high percentage; 
asphaltum and oil from Kern and Ventura counties; and borax from 
the vast deposits of Death Valley, in Inyo County. 

Although nearly all counties and localities were represented in one 
way or another, several sent collections of their own, viz, Plumas, 

Iresno, Shasta. Butte, and San Bernardino counties, and thus aided 
materially in making the C alifornia mineral collection one of the most 
complete at the Exposition. 

The quicksilver interest was represented by some very rich ores 

from New Almaden and other mines, as well as a specimen from a new 
mine at the intersection of McAllister and Devisadero streets, San 

Francisco, which was discovered while grading for building purposes. 

Much interest was awakened by a meteorite from San Bernardino 
County, which weighed 128 pounds. In the general collection were a 
number of fine quartz crystals, one of which weighed 108 pounds, and 
a variety of petrifactions and rare minerals. 

Several models of large nuggets found in California filled a corner 
ease, surmounted by a facsimile of the largest bar ever cast, the result 

of one month’s run in the North Bloomfield hydraulic mine, Nevada 
County, which weighed 8,127.78 ounces, trov, and represented a value 
of *114,280.72. 
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CALIFORNIA MINERAL EXHIBIT IN TIIK MINIOH AND MINIM) HCILhlNO. 

In the mines and mining building the (collection of C’alifornia min¬ 
erals was in many respects almost a duplicate of that in the State 

building, with tho exception that the scientific element predominated 
in the former, especial attention being paid to the economic minerals. 

One of the most attractive features of the exhibit was the artistic 
entrance or classic gateway constructed entirely of native material 

with a view of displaying to the best advantage the building stones of 

California. The facade was designed by J. C. Pel ton, jr., of San 
Francisco. The gateway was in the form of a triple arch, with a por¬ 

tico in front and wings on each side. The base of the gateway, 5 

inches in height, was of dark granite. The pedestals of the four col¬ 
umns, each 2 feet wide, were of light granite, and the columns them¬ 

selves of beautiful white marble, two being from the Colton, and two 
from the Inyo quarries. The cups of the columns were of the Ionic 

order, richly curved and surmounted by a finely molded entablature. 
Behind tin* pedestals of the columns, the pilasters of the arches were 

formed of most beautifully veined California onyx, the arches them- 
wives being of gray sandstone. Tho belt course over the arches was 

of Colton marble, and the panels between the belt course and the pedi¬ 
ment were of variegated marbles, the space about the panels being of 
white marble. In the face of each wing was sunk a square, window- 
like niche, having three small Ionic columns of choicest onyx. From 

the floor to the top of the entablature was 20 feet, and the ext reme 

width of the gateway 30J feet. Tho wings, 12$ feet high on each 
side of the triple archway, were of blue greenstone, the columns 
flanking the windows being of onyx, and the cornice of green marble. 
In this wav nearly all the best hard and soft stones that the State 

•> V 

affords were shown cut, and, when feasible, polished and in actual use, 
as a imrt of the gateway. Over the central arch was the inscription, 
“California Mining Exhibit." The facade was surmounted by two 

gilded life-size grizzly bears, which attracted notice almost the moment 
one entered the building. 

\\ ithin the classic, gateway, and facing the entrance to the exhibit, 
there appeared large gilded cubes painted on the rear wall, serving to 

illustrate the comparative production of gold and other precious metals 
in the 1’nited States and California. The inscriptions thereon were so 
striking that visitors were found studying them almost every hour ot 
the day. One inscription read: “Total production of gold in Ihe 

United States since 1848, including California, #1,900,000,000. Cali¬ 
fornia alone during the same period, $1,310,245,000.” Another gave 
the total production of silver and quicksilver in California since 1848 
at #47,128,00ft and #03,234,000, respectively, while on the three gilt- 
cubes appeared the follow ing: “Annual yield of gold in California tit 

the time hydraulic mining was prohibited in 1880, 36$ tons avoirdu- 
pois, equal to $27,060,000;’' “Annual yield of gold in the United 
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States, intituling California, 1892, 44A tons avoirdupois, valued at 
$32,845,000;” “Annual yield of gold in California during the year 

189:2, 23J tons avoirdupois, representing a value of $17,160,000.” 

The great seal of the State of California, carved in wood, was a 
conspicuous and very pleasing feature. 

The mineral specimens,all scientifically arranged, were contained in 
twenty-four showcases, each 8 feet long and 2 feet wide, forming three 

aisles throughout the length of the inelostirc. In these were displayed 

the finest obtainable specimens of gold and silver ores and those of 
other precious and economic metals, and even a few diamonds in their 
natural state as found in California. 

CAMKOKNIA 8TATK MININ’*; IICRHAU. 

As was the ease in the State building, the specimens loaned by the 

California State mining bureau constituted the greater portion of the 

exhibit. The collection by this bureau consisted of, first and princi¬ 

pally, ores of nearly all the most useful metals, including native gold 

and gold quartz, accompanied in many cases with specimens of the 

inclosing rocks, with a view of partially illustrating their geology; sec¬ 

ond, a large number of specimens of economic value, such as borates, 

gypsum, sulphur, salt, clays, graphite, etc.; and third, a series of 
samples of building stone and marble, including flu* so-called k‘ onyx." 

Of gold and gold quartz tiioro were forwarded nearly 3<)0 speed mens 
from 25 counties; of silver ores, 85 specimens from 12 counties; of 

copper ores, 62 specimens from 15 counties; of quicksilver ores, 50 

specimens from 10 counties; of iron ores, 35 specimens from 21 coun¬ 

ties; of platinum, 3 specimens from 2 counties; of chrome ores, 30 
specimens from 10 counties; of manganese ores, 17 specimens from 15 

counties; of zinc ores, 6 specimens from 0 counties; of antimony, 

11 specimens from 5 counties; of tin, 3 specimens from 1 county; of 
lead, 7 specimens from 6 counties. There were also a number of min¬ 

eral specimens selected for their rarity or attractive appearance and 
a collection of the more striking and characteristic* rocks of the State. 

Hydraulic and river mining were illustrated by a number of largo 

photographs of actual mining scenes. In all about 1,000 specimens 
were exhibited, representing the mineral resources of the entire State, 
not a single county being omitted. 

Noteworthy among other exhibits were the following: Antimony 
ore and regulus, by the Mathison Smelting Company, San Francisco; 
a collection of various minerals and ores occurring in Plumas County, 
h.v S. S. I ay lor, of Quincy; rare and beautiful specimens of crystalline 
gold, by R. Me Murray and John Daggett, of San Francisco; solar and 

native salts from different parts of the State, and aluminum ore from 

San Bernardino County, carrying as high as 43 percent of the metal. 
Of great interest was a collection of gold ores sent from Nevada 

County, which comprised samples from the Idaho, Maryland, and 

col expo—02-44 
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other mines in that district. A curiosity in the general exhibit was 
an old-time rocker and pans, such as were used almost exclusively in 

the placer diggings in the early days. The pan is supposed to have 

been the property of James W. Marshall, the discoverer of gold in 

California. 

Jjiat of Californian exhibitor* of the prcciou* nut ah. 

Specimen. Mine or locality. County. 

Colusa. 
4 tftmi /fulfil'**) . .. Banner. Sun Diego. 

Moores Flat. Mariposa. 
Antlrnntiv bliK'k . . Boushev’s mine. Kern. 
A tifimnnv ( Tint 1VI*) (*2\... Hot Springs. Do. 
Antlnwinv nr>* _ .. Altn mine. San Benito. 

TV. . Hollister. Do. 
AnHtnntiv nrt> (uf I!iTliff*) .. Cambria. San Luis Obispo. 
Anflrnnnvnn* .. . Gilroy. Santa Clara. 

Sulphur Creek. Colusa. 
A mt/nnite /ft) .... San LuiaObispo. 
A rMirnfiltf* ... Siskiyou. 

Submit. Solano. 
A nun lfilt i* ... .. Vacaville. Do. 

Red Hill. Butte. 
Tin . Goodyears Bar. . Sierra. 

V 11 ri fi» r« ii tu ii n»<'film 1 livrltn.. Cloud mine. Calaveras. 
Auriferous {travel. Spring Valley mine. Butte. 
[M».. 
(Tn . Bailey tfc Woods mine. Siskiyou. 
Tin . Yrekn. Do. 

Romo mine. San Bernardino. 
Aitri/imuiM tivrifin. Golden queen mine. Butte. 

Gold Bln IT. Humboldt. 
Barite .-. Mount 1 > la bio. Contra Costa. 

Callahan s ranch. Siskiyou. 
H**rtiimlinllo IhvdnK’arlioiil.... Loosen. 
Botrvoidal ealcite. 

Horaeir add _ . 
Inyo. 
Kern. 

Uorax finr«cr\still 1 _ Harmony Company. San Bernardino. 
Cnleite nink . Santa CatuliUH Island. Ixia Angeles. 
Calotte. white. Santa Ana. ('range. 
T’.ii 1<m1i iiiiti*.-. Ygnacio mine.. Inyo. 
Oalverite tellnride of irobl with fr«*«• if«*l< 1.. Tuolumne. 
nhitlmliinv (ill... Nupa. 
Chalredi my. Maiilmtlan mine. Do. 
ChrysoprajH*. Tulare, 
Cinnabar anil sulphur. Sulphur Bank... Lake. 
Cobalt ore. San Gabriel Cafioii. Los Angelos. 
Colemunitc and cclcatite. Calico. San Bernardino. 
Diatomaecous earth (electro-idlIcon). 

Santa Clara. 
Kpidotc. Kber Flat. Tulare. 
Ervthrite. Compton... Los Angeles. 
Feldspar, argentiferous. White Line mine. Inyo. 
Kofwll’ {law of horse found under 8 feet of Messenger Valley. Calaveras 

solid lava). 
Fuehsitc. Arch Beach. Orange. 
Garnet, andradite. Tt'hm'hiipl.... Kern. 
Gobi bar model, the result of one run made North Bloomfield mine. Nevada. 

In the North Bloomfield mine; weight, 
6,127.78 troy; gold, 897 fine; silver, 98; 
total value, $114,280.72; the largest bur 
ever east. 

Gold in ealeitc. Alvnrd mine. San Bernardino. 
Gobi, placer. Spring Valley mine. Butte. 
Do. I'liatimati it Fisher mine Trinity. 
1)0. fVivfe mine _ _..... Do. 
Do. Kvhyim mi up.. Do. 
Do. 11 mm m i fli* . .. Do. 
Do. Hnteliet (’reek mine . .. . Do. 
Do. Hunt A' Kllitum mine Do. 
Do. Ward mi no _  .. Do. 
Do. Wviulu mini* .. 
Do. f imitiliell mine . __ Siskiyou. 
Do. Hands of Ocean Beach. San Francisco. 

Gold slug ($.‘>0> of 1851,weighs 18 grains 
more than $50 present United States 
coinage. 

Gold in hematite. Our Flair mine .. Calaveras. 
Gobi—octahedral crystals on pvrite . 
Gold in porphyry. HiiiiirInirt fnino Shasta. 
Gold in quartz. Altaville.. Calaveras. 
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List of Californian exhibitors of tin jarcious metals—Continued. 

Specimen. Mine or locality. 

Martin Walling mine. 
rv» ___ Nevada City mine. 

Manzanitn mine. (rolu in eimuumr, riupuui, uivuui' •• • • * • • • • • 
Gold in leal form, with quarts crystals — Jamestown). 

Bunker Hill mine. 
Tin . Clinton Consolidated mine. 
rw* . Downs mine. 
fin . Kennedy mine. 
rin . North Star mine. 
rv» . South Spring Hill mine. 

Stewart mine. 
Tinlrl nllurty. . Zelle mine. 

rw» . Gallagher mine. 
Do . Oold Bank mine. 
Do . Hazard mine. 
Do . Adelaide mine. 
Do . Boston mine. 
Do. Cave City mine. 
Do. . Esmeralda mine. 
Do. Sheep Ranch mine. 
Do. Vemia mine. 
Do . Clyde mine. 
Do. Manzanita mine. 
Do. Montleello mine. 
Do. Alhambra mine. 
Do.. Big Tunnel mine. 
Do. Cedcrburg mine.,. 
Do. Near Georgetown.I. 
Do. Gold Hun mine... 
Do. Superior mine. 
Do. Abbey mine... 
Do. Enterprise mine. 
Do. Hanover mine. 
Do. Morrow mine. 
Do. Potters Ridge. 
Do. Railroad Flat. 
Do. Texas Flat mine. 

Gold quartz (2). Beveridge. 
Gold quartz. Big Blue mine. 
Do. Keiituck mine. 
Do. Evening Star mine.... 
Do. Golden Belt mine - - 
Do. Red Rover mine. 
Do. JuM'flhIfU' IIIIfit* - 
Do. 
Do. Tvro mine. 
Do. Horner mine. 
Do. Morin mine. 
Do. ftm'tittinr* mini*.. 
Do. Standard mine 
Do. Hliic Hell mliip 
Do. Him* Jjiv fulfil* . 
Do. Chicago miti)' 
Do. Crown Point mine 
Do. Kmfli* hint tiilfii* 
Do. Km til re mim< 
Do. tinlil (liii.rt/ Minine Co 

Gold quartz (2) ... Malm mine . . 
Gold quartz. May flour or mini* 
Do. Mnrrhii* tnltic* 
Do. North Ujinner mine 
Do. North Star mine 
Do. Pi Mainour mine 

Gold quartz (2). ProvWpTiDfl tniru* 
Gold quartz. W Y.O D mine Do. Bellevue mine. 

H«*lvnir mini* Do. . 
Do. 
Do. Butts mine Do. Ihllir til!tie 
Do.... 
Do. 
Do . 8t. Lawrence mine. 
Do. . 
Do . 

St. Patrick mine. 
Butte Bar mine.. 

Do. . 
Do. . 

Crescent mine. 
Eureka mine. 

Do... • . 
Do.;;. Indian Valley mine. 
Do. . Prattville Do. . Itioh Onleh 

Gold quaru <2)..; 
Gold Quart* .* 

Alvord mine. 

County. 

Mariposa. 
Nevada. 
Colusa. 
Tuolumne. 
Amador. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Butte. 
IK*. 
Do. 

Calaveras. 
Do. 
Do. 
Do. 
Ik). 
Ik). 

Col UN). 
Ik.. 
Ik). 

Kldnmdo. 
Do. 
Do. 
Do. 
Do. 
Do. 

Fresno. 
Do, 
Do. 
tk). 
Do. 
I)o. 
Do. 

Inyo. 
Kern. 

Do. 
LnsNCtl. 

Do. 
Dm Angeles. 
MAritMmii. 

Do 
Ik). 

Mono. 
Ik). 
Do. 
Do. 

Nevada. 
Do. 
Do. 
Do. 
Do. 
Do. 
I »«> 

Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 

Placer. 
Do. 
Ik). 
Do. 
Do. 
Ik>. 
Do. 
Do. 

Plumas. 
Ik). 
Ik). 
Do. 
Do. 
Do. 
Ik>. 
Ik). 

San Bernardino. 
Iki. 
Ik). 
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JAM of Californian exhibitor* of the previous mcUth—Continiied. 

Specimen. Mine or locality. County. 

Antelope mine. San Diego 
l>o. Cargo Muelmchu mine. Do. 
Do. Cincinnati Belle mine. Do. 
Do. Eureka mine. Do. 
bo . Gold King mine. Do. 
bo. Peterson mine. Do. 
Do .. Ready Relief mine. Do. 

finld nimrl/ 121... Stonewall mine.. Do. 
Gold miArtz. Black Bear mine. Shasta. 
Do. Calumet Group mine. Do. 
Do. Chandler-Smith mine. l)o. 
Do. Gladstone mine... Do. 
Do. Juniper mine..*. Do. 
bo. Mammoth mine. Do. 
bo .. Niagara mine. bo. 
Do. Oak Consolidated mine. bo. 
Do. Ono mine. Do. 
Do. Reed Consolidated mine. Do. 
bo. Reilly »k Bliss mine. Do. 
Do.. Texas Consolidated mine. Do. 
Do. Cnele Sum mine. Do. 
Do. Gold BlutT mine. Sierra. 
Do. Sierra Buttes mine. Do. 
Do. Young America mine. IX). 
Do.. Black Bear mine. Siskiyou. 
Do.. Columbia mine. do. 
Do.. Gold Ball mine.... Do. 
Do. Gold Run mine. Do. 
IK> Do. 
Do. Scott* Bar mine. bo. 
1K».. Brown Bear mine. Trinity 
Do. Buck mine. Do. 
Do. Bully Choop mine. Do. 
Do. Cumlierlaud mine. Do. 
Do. Gold Cheat mine. 1*0. 
Do. Alameda mine. Tuolumne. 
Do. Allmmhra mine. Do. 

Gold (In talc with rhaleopyrlte).. HulTolk mine. Calaveras. 
Gold crystal.1. Bull Creek. Mariposa. 
Gold ore. Kchoc mine.. .. Do. 
Do. Duncan mine. Do. 

Gold, placer. Red Point mine. Placer. 
Do. Raneheria Gulch.. Siskiyou. 
Do. Center mine.. Trinity. 
Do. Hayes mine. Do. 
Do. Mammoth mine.. Do. 
Do. Me Murray At Hupp mine.. Do. 
Do. Red Flat mine. Do. 
IK». Kmitls Watson's mine.... Do. 

Gold nugget (weight, ilOoum-c*).. Blue Wing mine. Placer. 
Gold in leaf form, partially cryata.ll Used ... K1 Dorado. 
Gold in quartz (crystnllized).. Lovelock. Butte. 
Gold iti quartz (l.fiOO-foot level).. Idaho mine. Nevada. 
Gold in quartz (cut and polished). Diadem mine.. Plumas. 
Gold in wire form.'... Green Mountain mine. Siskiyou. 
Gold quartz.. Amador Uiippii mini* .. Amador. 
Do. S'evill's mine. Do. 
Do. I'l v ini Hit b Consolidated Do. 
Do. Moore mine . IK). 
Do. North Star mini1 I)o. 
Do. Kxeelsior mine__.... l)o. 
Do. Wit* hi fur ton mint*__... Calaveras. 
Do. Star of tlii> West, mine . Do. 
Do. Knox At ()«l»orii<» mint* . Do. 
Do. Hiir Hlne mlno . Kern. 
Do. Tojieka mine . Tt__t.tr... Los Angeles. 
Do. Padre mine. ... .... Do. 
Do. Hot lit* mint* ___ Mono. 

Gold quartz (‘2). Last fhatiee mine .. Monterey. 
Do. I fill 111) 111 if 11* _ _ _ __ _...... Nevada. 

Gold quartz. Mntiiitninnnr mint* .. Do. 
Do. Nevada Countv mine I)o. 
Do. (iriirina 1 P.nmire mine Do. 
Do. Hit? minn Placer. 
Do. Iloiir miiin Do. 
Do. Do. 
Do. v If if lift* in Inn __ Pluma*. 
Do. Hutfi* Hmr ttiiiii» Do. 
bo. Klornnnn A- l.ittli* in inn Do. 

Gold quartz (2) ... (lid Wotnnr\1 (inntfiin San Bernardino. 
Gold quartz.. .. l-'nreka mine Shasta. 
Do. Do. 
Do. (* 11• v»»In rn 1 tn i fif* Sierra. 
Do. Gold Run mine. Siskiyou. 
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Litf of Californian exhibitin'* if the prrcam* metal*—Continued. 
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Specimen. Mine or locality. County. 

Little Gem mine. Trinity. 
Tuolumne. Heslep mine. 

Harrison & Morton mine. Do. 
Ha .... Carlotta mine. Do. 
Hr* . New Albany mine. Do. 
TV* .... Wallis mine. Yuba. 

Reed. Siia*ta. 
Schneider. Do. 

Ha . ... Snyder mine. Do. 
fin\A nro / Anndlin\ . Squaw Creek. Do. 

Sunny Kill. Do. 
Cherokee.. Butte. 

Cnld nroa (ft vtn‘<i Tiwlls 1 . Do. 
Rnld niinrty t *> uru*rimull*). Do. 
JTrvtrt niiarf / (*) \ _ . .. . Defiance mine. Do. 
(InlH minrty . Oregon City. Do. 

Tin . . Yankee Hill. Do. 
nnlil nliarl? *II11ill 11 ri• ts /It MM't'iIlM'flS 1. Do. 
Cnld i4t\t\ llilviT ntV... Do. 
Cold ki1v4«r mhiw»r i l'Hlrrm * Do. 
Ilidd in uhsIu'ii nllii rf / i/niVf*! Defiance mine. Do. 
Plulina i/ruins (1 vial I.. Spring Valley hydraulic mine. Do. 
PYmln#it£ (4 Miorimonni.... Do. 
Onsrtz (5 jcrimtiU'ntt \ . Do. 
Oiinrtx . . .. .. Strange mine. Do. 
4uiiirt/mill Lrolil IX). 
tinnrtz with tollnritlo (4 NDcrimHifh . IX). 
Loaned t>y Sluutn (Guilty: 

Country rook.. Igo district. Shasta. 
Galena (ft specimens). Cow Creek. IX). 
Gold on* .. ....... Connor mine. Do. 

Do.... Imvton. Do. 
Do. Empire mine. Do. 
Do. Gray Bogle. IK). 
Do. Little Nellie. l>o. 
Do. Midnight. . Do. 
Do. Mountain Queen. Do. 
Do. Nigger mine.. . Do. 
Do. I'feilTe. Do. 
Do. Heed mine. IX). 

Magnetic iron. Arbuckle district. Do. 
Silver ore . . Richmond mine.. Do. 

Do. Uncle Sam mine. Do. 
Wall nick. Old Diggings. Do. 
Gold ore. Bell mine. Do. 

Do. itlnck llowk . Do. 
Do. Chicago mine. Do. 

Gold ore (telluride). Cleveland. Do. 
Gold ore (9).. Connor mine. Do. 
Gold ore .. Dayton. Do. 

Do. Dost Creek. Do. 
Do. Em*. Do. 
Do. Do. 
Do. Empire... Do. 
Do. nib. Do. 
Do. fJmv Km.de. Do. 
Do. Hurt mint*. ... Do. 
Do. 1 .title Nettie. Do. 
Do. LI Vi* O,ik T.. r.. Do. 
Do. MMnishi . Do. 
Do. Mmifitiilti Oiioi»ii. Do. 
Do. Mountain Rium.... Do. 
Do. \ lif if or mi no.... Do. 
Do. l*fttilYe . Do. 

Loaned by I‘luma* County (gC 9. Taylor): 
Gold dust (7 vial*). ... Plumas. 
Gold, placer ( l nuggets). La Porte. Do. 
Gold quartz (1 large, A small pieces). Do. 
Bowlder ixintaininggold ...T.... Do. 
Gold leaf (l bottle,marked§4)... Da 
Platinum ft bottle). Silver Sfnr hvdrutilic mine .. Do. 
Gold dust (tt vials). Do. 
Gold, placer (1 nugget*). La Porte . Do. 
Gold quartz (l large, 5small pieces)^. Do. 

Loaned by John Dagget t: P 
Gold quartz (8 specimens). Hl.ii k- Rear mine... 8iskiyou. 
Gold quartz. Cnliforaia Queen, Cottonwood district 

Doe A Dmrgi tt mini?.. 
Do. 

Gold quartz (10 specimens). Do. 
, Gold quart*.....! Live Yankee mine........... 
Loaned by J. Z. Davis: 

Diamond* perfect octahedron, with 
modified plane* showing 24 edges, 
weight Ilf ™rat*. 

Diamonds ft)... 

Voleano.... Amador. 

North Kloomfleld mine. Nevada. 
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Lid of Oilifomian exhibitor* of the ftreciouM mt'lnh—Continmnl. 

Specimen. Ml no or locality 

Loaned by J. Z. Itavla—Conti ruled. 
Diamond found at mouth of South 

Fork of tho Yuba River In l&fiO, 
weight IK carat*. 

Gold, crystallized, In quartz (10 speci¬ 
mens. ) 

Gold, crystallized, white quarts. 
Gold, in leaf form. 

Loaned by P. Peideshelmer: 
Model of mine-timbering. 

Loaned by S. W. Dorsey und A. Tregidgo: 
Gobi quartz... 

Loaned by A. ('. Hamilton: 
Model of mine- timbering. 

Loaned by R. McMurray: 
Auriferous (travel.. 
Gold in quartz (12 specimens).. 
Gold nugget (8140).. 

Loaned by G. A. Wilson: 
Quartz with free (fold (2 specimens).. 

Silver ore.. 
Do. 
Do.. 
Do. 
Do. 
Do.. 
Do.. 
Do. 
Do. 
Do... 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do.;. 
Do .. 
Do.. * 
Do... 
Do. 
Do. . 
Do. 
.. .. 
Do. 
Do..;;’;’*;*■;****; 
Do. 
Do.. . 
Do. 
Do. 
Do.; 
Do. 
Do.i..im 
Do. 
Do.. 

Silver ore with lead.... 1111III." 1111 HI* 
Silver ore with zinc. 
Silver ore with gold.]..!.!!!.! 
Silver ore.. 311 HU 
Silver ore (galena).IIIHIIIIIIIII] 
Do....’***’’" 

Silver ore. 
Do. 
Do. * ' 
Do. . 
Do. . 
Do. . 
Do.;; 
Do. 
Do. . 
Do..I..III1IIIIIIIIIIIIH 

Silver ore (galena). 
Silver ore ... 
Do.. 

Silver ore (2). 
Silver ore..IIIIIIHIII 
Silver ore (galena).II.*11*1**]********“”“’ 

Yuba River 

Nigger Hill 
....do. 

Idaho mine 

North liloomtleld mine 
Delhi mine. 
....do. 

Ygnaclo mine. 
Al Hunnd mine. 
Cinderella mine. 
Old Hilly mine. 
Diana mine. 
Garibaldi mine. 
Golden Crown mine.... 
Kerrlck mine. 
Mammoth mine. 
.lunltcr mine. 
Grigaby mine. 
Silvi mdo mine. 
Venn* mine. 
Relic McGlIllvray mine 
Hlsmnrck mine. 
Booanaa mine.. 
Kverett mine. 
Garfield mine. 
Gobbler mine. 
I vnwatt mine. 
King mine. 
Lydia Hatzel mine. 
Occidental mine. 
Silver Monument mine. 
Walhalla mine. 
Waterloo mine. 
Rnlntiaiw mine .. 
Richmond mine. 
Occidental mine. 
Kerrlck mine. 
Mount Gibbs. 
Exchequer mine. 
Morning Star mine. 
Penm*y 1 vanla mine .... 
Advance mine. 
Altura mine. 
Washington mine. 
Heft Chance mine. 
De Soto mine. 
YonemlteQueen mine.. 
Zebra mine. 
Cactus mine. 
Defiance mine. 
Driver mine. 
Gladitor mine. 
Gray Eagle mine. 
Great Eastern mine .... 
Greut Western mine_ 
Greenly 6t Broder mine 
Gunsight mine. 
Hildalgo mine. 
Little Chief mine. 
Mabel mine. 
Minerva mine. 
Modoc mine. 
Mountain View mine .. 
New C-oso mine. 
Rain Imov mine.. 
Shiloh mine.. 
Tower mine.. 

County. 

Mariposa. 

Tuolumne. 
Do. 

Nevada. 

Do. 
Do. 
Do. 

Fresno. 
Inyo. 
Kern. 

Do. 
Lob Angeles. 
Mono. 

Do. 
Do. 
Do. 
IK). 
Do. 

Napa. 
Do. 
Do. 

San Bernardino. 
Do. 
I)o. 
Do. 
IK). 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Inyo. 
Do. 

Kern. 
Mono. 

Do. 
Alpine. 

Do. 
Do. 
I)o. 
Do. 
Do. 

Fresno. 
Do. 
Do. 
Do. 

Inyo. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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STATISTICS OF THE PRODUCTION OF HOLD IN CALIFORNIA. 

I am indebted to the Shite mineralogist of California fertile follow¬ 

ing tables of <rold production in California. There is some variation ing tables of gold pi 
in the different estimates. 

(iold production of California from 1848 la AS94, twliuire. 

[Author!tie*, W. P. Blnke, H. W. Raymond, J. J. Valentino.) 

1848 . 85.000,000 
1849 . 25,000,000 
1860 . 60,000,000 
1K51 . 66,000,000 
-luco (K) (MK) (NIO 

1864. *30,000,000 1 
1805 . 28,000,000 
I860 . 26,000,000 
1807. 25,000,000 
1868   23,000,000 

1881 . 917,166,676 
1882 . 16,620,325 
1883 . 13,841,297 
1884 . 12,806,594 
188.5. 12,338,014 

iftto 65 (MM) (XKt 1869. 20,000,000 1880. 13,208,034 

1S54 . 60,000,000 
iufji 66 inm) 000 

1870 . 18,632,972 
1871 . 16,107, 184 

1887 . 11,106.967 
1888 . 10.0J6.091 

i»56 . 56,000,000 
1KS7 54 UN) 000 

1872 . 19,049,098 
1873 . 18,062,722 

1889 . 10,329.044 
1890 . 9,890,851 

1858 . 50,000,000 
1040 4* INN) OOO 

1874 . 17,617.124 
1875 . 16,326,211 

1891 . 10,456,488 
1892 . 10.3151. 4^4; 

I860. 35,000,000 
iwtl 40 (NX) (NN) 

1877 . 15,237,729 
1878 . 17,806,508 

18»:i. 11,172,096 
1891. 12,540,140 

1862 . 38,000,000 
1863 . 85,000,000 

1879. 18,190,978 
; 1880. 17,745,745 T«»t«l. 1,266,115,004 

(iold jrroduction of California from 1848 to 18U4, inclusive. 

[Authoritle*. h. A. Garnett and United State* mint report*.] 

1S48. 12-15,301 
1849 . 10,151,800 
1850 . 41,273,106 
1851 . 75,988,282 
1852 . 81,204,700 
1853 . 67,613,487 
1KS4.  09,438,981 
1856.* 56,485,896 
1856 . 57.500,411 
1857 . 43,628,172 
1858 . 46,891,140 
UN. 45,816, W 
1860 . 44,095,163 
1861 . 41,884,995 
1862 . 88,864,608 
1863 . 23,591,730 
1864 . 24,071,423 

1865 . $17,930,858 
1866 . 17,123,867 
1867 . 18,266,464 
1868 . 17,656,867 
I860. 18,229.044 
1870 . 17,468,133 
1871 . 17,477,885 
1872 . 16,482,194 
1873 . 15,019,210 
1874 . 17,264, 838 
1876. 16,876,009 
1876 . 15,610,723 
1877 . 16,601,268 
1878 . 18,839,141 
1879 . 19,626,654 
1880 . 20,030,761 
1881 . 19,228,156 

1882. ... 917,146,410 
188;$. 
188-1*. ... *20,660,UN) 

1885. 12,661,044 
1880. 14,716,606 
1887. 
1888. 12,750,000 
18*9. 
1890. 12,309.796 
1891. 
1892. 
1893. 
1891. 

Total. 

•From 1884 estimated on mint basis. * One-half year on mint Iwisis, to even up Garm-tt'x lUen) 
year. 

United State* mint record of California bullion juroduct. 

Year. Gold. Silver. Total. 

1894. *13,923,281.89 
12,422,811.00 
12,571,900.67 
12,728,809. 78 

9297,381.66 
537,157.77 
436,602.40 
963,157.48 

1,060,013.10 
754,793.19 

1,700,000 00 
1.632.003.91 
1 610 026 50 

*14,220,013.44 
12,960,969.87 
13,065,608-08 
13.682,027.26 
18,870,406.18 
11 967 7lX*i s7 

1893. 
1892. 
1891. 

12. 309, 796.08 
11,212,913.08 
12,750,000.00 
13,588,014 18 
11 Til. 4 M. |M 

1889. 
1888. i t 4,vi um) no 
1887. 

1 *1 VNW» 

15,220,018.09 
10 .VC HI Ufl IWIi. 

1885. 12 001 (Ml 71 ‘2 flvS (115 91 
ll*l (»*l, l«*l, fU 
15 -►»* nun im 

1881. 13 (NX) (XX) (N) 3 (XX) (MX) (X) io.ood, unvou 
1 ini m 1883. 14 120 (XX) 00 1 400 (XX) (X) 

1882. 10 H(X) (XX) (X) HI5 (NX) (X) 17 lllft miri 1 m i 
18H1. . IVj MWV| NHNV* 

is 'im 1MHI HI TfX) (XX) (X) 
1 • « »6a*. In* 
In uui mi m 

18SJ. if, «;ik -irtl ill 
■ VNV | vxm* w 

1,140, .'166.00 IK Of? ilift 
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MW/*, Faryo <fc 0>.’* annual xtatrmnU of bullion proilucl of California. 

[By J. J. Vnlentlne.] 

Y«»r. 
UoM «lu*»t 

itnd bullion 
by exprew. 

Gold <tiiMt 
nrul bullion 

by <>i b«r 
conveyance!). 

Si Ivor 
liiillliin by 

I'Xprrvt. 

Ore* and 
bur* bullion 
by fri'lKht. 

ToUit, 

1*71. *10,107.1*1 
10,493,922 

88,279, H7U 
1,049,392 

•231,870 
233,66ft 

•19,417,351.82 
19,049,09.x, 00 1x72. 9073.116 

1X711.. 16,709.960 1,670,996 204,771 1X0. 000 IX, 02ft, 722.00 
1X71. .. 10,01ft, MM 1. 00). .VM 967,867 1,713,860 

1,089, 172 
20,300,531. (HI 

1X76. 14, *42,010 1,4*1,201 3*7,708 17,753,151.00 
1x70. . 14.03ft, 903 1,408,696 tub, 308 1,719,940 18,615,807.00 
1X77. 14,512,128 Taft, 006 1,202,751 1,734,230 1*. 171,716. (X) 
lx7x. . 16.482,389 *21.119 809,131 801,522 18,920, 161.00 
1K7U. 10,348,780 X17, 136 739,1 in 2xft,307 IX, 190.973.00 
1**0. 10.9UO.74ft 845. (MX) 878,567 151,854 IX, 270.160.00 
1S*1. 
1883.. 

10,849,210 
14,730,082 
13,182,188 

817. 460 
730. 6*2 

MX, 582 
809,342 

1,171,Tlx 

tor., 121 
362,831 

18,020,679.00 
10,832,498.00 
15,673,311.00 1**3. 000.109 0»K», 209 

1X8*1. 12.2*2, 171 614,123 1,504. TOT* 871,01* 15,272,988.00 
1M&. 11,760,490 087,821 1,008,600 1,090,158 1 i, 036,672.00 
ixw;. 12,679,3S0 028,07* 91 x, 403 068,948 11,(190,385.00 
1**7. 10.760,062 1,070,906 972,707 853, 259 13,002,923. (HI 
1X.XX. 9,100.083 910.U0* 662,062 1,334,725 12,003, 168.00 
IKS'.*. 9,890, (Ml KW, non 064,470 1. *19,237 12,842.757.00 
1890. 8,006,968 1,290, 883 070.IXI 1,191,079 11,761.111.00 
1891. . 9,110.772 1,350,710 476,74ft 1,284,000 12,215.233.00 
IKK!.. 8,901.480 1,400.000 351,139 Xxft, 671 11. M'S, 190.00 
1SU3. 9,007,000 1,47ft, (Mil) 287,000 l, 0«7, 907 13,(196,948.(10 
1894. 10,090,0-10 1,*50, (XX) 1X3.305 1,404,681 14,188,6X2.00 

NKVADA. 

By the courtesy of the Inyo Development Company, through J. A. 
Gerrington, esq., Carson City, I am able to give an estimate of the 
past and present output of the mines as represented hy exhibits at 
Chicago, lie estimates (lie total at #M(N),OfH 1,000 in value of gold and 

silver. I n fortunately the weight of these metals, respectively, is not 
given. The production of the Comstock lode* up to September 30, 
1892, was, in value: Gold, #145,297,039.17; silver, #206,390,412.83; 
value of total, #351,093,452. The remainder, or balance, of the total 
production of• the State was chiefly in silver from the following- 
named mining camps or centers: Eureka, Hamilton, Tuscarora, Aus¬ 
tin, Candelaria, Tybo, and Belmont. Aurora produced #13,<XK),000 in 
value of gold. Silver City, Pine Grove, Hawthorne district, Ken¬ 
nedy, Silver Peak, Robinson district, Ferguson district (now Dc 
Lamar), Como, Silver Star district, Buckeye (placer), Osceola, Pine 
Nut, and numerous mines not designated as being in any particular 
district were represented with specimens of their gold ores. There 
has since the Exposition closed been a notable revival of interest in 
gold mining throughout the State, particularly in the northern and 
eastern portions. I he Gold Hill region of Deep Creek is a par¬ 
ticularly interesting one, inasmuch as it appears to be on the north 
and south line ot many gold-producing localities from the Osceola 
placers, where an abundance of coarse <r<>ld nuirifcts has 1k*cu found, 
inis north and south gold region, as I have shown, is coincident with 
the development of the Carboniferous, or mountain limestone, and at 
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Gold Hill, ut least, is connected with the metnmorphism of this lime¬ 
stone by intruded dikes of granite and other plutonic rocks. Course 
gold of high grade occurs in a ganguc or veinstone of tremolite, one 

of the products of the alteration of the limestone. 

The demonetization of silver, and its consequent low value, having 

necessitated the closing down of many of the formerly most productive 

mines has, on the other hand, made a greater demand for gold proper¬ 

ties, and has infused new life into many of the gold-producing camps. 
The Buckeye placer claims, situated some 30 miles north of Carson, 

have been purchased, and a ditch some 55 miles in length has been pro¬ 

jected to fetch water to them at a cost of ¥500,000. In October, 1895, 

the Dc Lamar mines were producing about $27,000 in value in gold 

weekly. The Hawthorne mines were also producing. At the Pam¬ 

lico mine 101 tons of ore yielded $116,000 in value. 

TRANSACTIONS OF THE AMERICAN INSTITUTE OF MINING ENGINEERS. 

This society, by its secretary, Prof. Rossiter W. Raymond, exhib¬ 

ited a set of its transactions, 1871 to 1891, in which many papers 

relating to the metallurgy and production of the precious metals may 
be found. 

RUSSIA. 

The mining department of the ministry of public domains exhibited 

an obelisk showing the amount of gold obtained from 1745 until 1892 
in European Russia and Siberia. The quantity from European Rus¬ 

sia was 458,843.089 kilograms, and from West Siberia 109,990.414 

kilograms; from East Siberia 1,097,231.632 kilograms. The produc¬ 
tion for the decade preceding 1893 varied, as shown in the annexed 
table: 

Table showing t be jirodurlum of gold for tea y rare in European Riwrin awl in Siberia. 

[State«l in kilngriiniH.] 

Year. of his 
Imperial 
Majesty. 

East Si¬ 
beria. 

West Si¬ 
beria. 

Crain. Kinlatitl. Total. 

1W3. 1 664 23 883 2 113 8,075 
7,'.Mil 
H li'JS 

8.2 35.733.2 
35,531 
88,018.2 
3:1.136.6 
85,861.5 
85.164.2 
87,256 6 

1HNI. 1,491 
'(•HI 91 *>J5 

2,081 
O (Mil 1*K5. 12.2 

5.5 
5.5 

12.2 

1KST. . . . 1 687 on fio* *2 047 9 172 
1KS7 .. . 1 Mi on j*h% 2 •2‘»7 IP 647 
1*88 .. «>n Mlh 2 'V2fi 10 'to1) 
1889 . i «>■> in 2 839 10 516 24.6 
lv». o,i Asm 10*524 16.4 39’ 369.4 

39,010 
43,138 

1891. . 
• fTKJT mV, 

20,377 
22,130 

7,101 
7,285 

11,082 
11,926 1892... . . i.sis 

Total. 14,217 220,113 32,141S 99,959 366,518.6 
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(JKRMAN KM 1*1 UK. 

Only ji small part of the production of gold and silver in Germany 
is from native sources; the greater part is from foreign ores and 

intermediate products. In the year 1890 the production amounted 

to 403 tons of silver, valued at 56,000,000 marks, or approximately 

#14,000,000. The greater portion of this output was from the govern¬ 
ment district of Aix-la-Chapelle, mainly by the works in Stolberg. The 

Kingdom of Saxony produced 84 tons; the Upper Harz (Clausthal 
and Lautcnthal), 47; the district of Wiesbaden (Ems), 20; and Upper 
Silesia only 9 tons. 

The production of silver is always connected with the smelting of 
lead and copper. 

Gold is produced very sparingly from native ores, hut to the extent 

of 3,710 pounds from silver separated from imported ores (Spanish, 
Chilean, Mexican, etc.) of lead, copper, and silver. 

The extraction of gold and silver by lixiviation processes was repre¬ 
sented by the Deutsche Gold and Silberscheideanstult vorm. Roessler, 

Frank fort-on-the-Main; which company also had exhibits in classes 

57 and r>.‘> illustrative of their operations in separating gold and silver 
by cupcllation and by milling. 

BRAZIL. 

The commission of the State of Minas Genies sent a large gilded 
pyramid, representing the bulk and weight of the gold extracted from 
the mines of the State during the period of a century from 1720 to 

1820. The total weight was 615,000 kilograms, valued at 500,000 
contos of reis. The commission also exhibited a map of the gold 

mines of Minas Genies, by Prof. Paul Ferrund. The Dom Pedro 
Gold Mining Company, Limited, sent photogniphs of the mines of 
Jacutinga. Photographs of other mines in the Mums Geraes district 

were also sent by the OuroPreto Gold Mining Company, Limited, and 
the Minas dc Ouro de Faria. 

The S. John del Key Gold Mining Company, Limited, made a line 
exhibition of photographs, maps, plans, and sections of the mines 
under their control, with statistics of productions and three super¬ 
posed gilded cubes representing the production, expenses, and net profit 
of the gold mines of Morro Velho during the period of fifty years 
from 1836 to 1886. Of these cubes, the largest represented the weight 
of 46.55 tons of gold, and the value of £5,178,657 15s. Id.; theseeond 
the weight of 31.49 tons, and the value of £3,502,895 17s. lid., and 
the smallest the weight of 15.06 tons, and value of £1,675,761 17s. 2d. 
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NEW SOUTH WALES. 

The commission of New South Wales, and notably the committee of 

seven in charge of the preparation of the exhibit under the head of 

mining and metallurgy, deserve thanks and great commendation for 
the very complete manner in which they presented the subject by sta¬ 
tistics and carefully prepared introductions and explanatory statements 

accompanying the objects sent for exhibition. In tin' following notices 

free use has been madeof this information, much of which isextmcted 

bodily from the pages of the catalogue of New South Whiles, Depart¬ 

ment E, mines and mining. 

pitonucTiox or hold in new norm walks. 

The production of gold in New South Wales up to the end of the 

year 1891 was 10,373,452 ounces, valued at £38,633,417 17s. 10d.,and 
of silver, silver lead, and ore, as follows: Ingots, 4,941,138 ounces; 

silver lead, 199,616 tons; ore, 219,716 tons; value, .£11,802,095. 
Gold mining, as hitherto carried on, has Ikhmi principally confined 

to the working of river beds and shallow alluvial claims and leads; in 

some instances the latter have been worked to a depth of 200 foot. 

Extensive areas of country are known to ho auriferous, and there arc 
the strongest indications of deep leads in various parts where no 

attempt has been made to work them. Except in some few localities, 
quartz veins have not been worked to a great depth. The deepest 

mine in the colony is at Adelong, where payable quartz has been 

raised from a depth of 1,050 feet. The poor success which has often 

attended the working of quartz mines is largely attributable to ill- 
judged speculation, inexperience, and the absence of proper ore- 

separating and other mining appliances. It is known that much gold 
passes away in the tailings, and is lost in consequence of the imperfect 

appliances at present employed for the treatment of auriferous 

pyrites. Quartz mining is, however, steadily progressing. Rich 

auriferous antimony reefs have been opened at Hillgrovc, near Armi- 
dale. From the Rakers Creek gold mine, in this locality, 1,307 tons 
of stone yielded 17,293 ounces of gold—an average of 13 ounces -1 

pennyweight 15 grains per ton. Hulk samples of auriferous gossan 
and pyritous ore from the lately discovered lodes at Peak Hill are 

exhibited. Specimens of auriferous quartz and samples of alluvial 
gold from various gold fields are also shown. One sjweimen of quartz 

fiom the Mother Shipton reef, at Tcmoni, contains 258 ounces of 
gold. Among the alluvial specimens the Maitland bar nugget, con¬ 
taining ,313 ounces of tine gold, is conspicuous. 
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Mining for gold in Australia commenced in the year 1851, hut the 

discovery is recorded us fur hack us 1823. Mr. Surveyor M'Brian, in 

his field notes of the survey of the Fish liiver, between Turuna and 

O’Connell, states: 

February 15, 1823. At 81.60 to river, anil marked glim tree. At this place 1 
found numerous particles of gold in the wind in the bills convenient to the river. 

Recent investigation, indeed, has brought to light u Portuguese 

chart of the sixteenth century, on which the northwest coast of Aus¬ 

tralia has been marked as “the gold coast.” 
In 183b Count Strzeleeki found auriferous pyrites near Wellington. 

In 1841—23d and24th February—Rov.W. B. Clarke, M. A.,F. R.S., 
discovered gold in situ in the granite formation hetweecn Hartley and 

Hassans Walls, and at the head of Witiburndale Rivulet. He very 

shortly afterwards spoke of the abundance of gold likely to be found 

in the colony, and as early as 1843mentioned it generally. In 1844 he 

showed a sample to the governor of New South Wales. Sir George 

Gipps, who said, “Put it away, Mr. Clarke, or we shall all have our 

throats cut.” 
Prof. Sir Archibald Geikie, director of His Majesty’s geological 

survey of Scotland, in his Life of Murchison, thus refers to Mr. 

Clarke’s discovery of gold: 

The first explorer who proclaimed the probable auriferous veins of Australia on 
trm* scientific ground*- that is, by obtaining gold in situ and tracing the parent roek 
through the country—was the Rev. W. It. Clarke, M. A., F. U. 8., who, originally a 
clergyman in Fngland, has s|M*nt a long and laliorious life in working out the 
geological structure of his adopted country, New South Wales. He found gold in 
1841, and exhibited it to numerous ntemberi of the legislature, declaring at the 
same time his l a* lief in its abundance. While, therefore, geologists in Europe were 
guessing, he, having actually found the precious metal, was tracing its occurrence far 
and near on the ground. 

In 1843 or 1844, Mucgregor, u shepherd, is said to have found gold 

in the Wellington district. 
On April 3, 1851, Mr. E. H. Hargraves, who had recently returned 

from California, addressed a letter to the colonial secretary stating 
that he lmd been prospecting for two months, and offered to point out 

the localities in which he had discovered gold to any officer of the 
government on condition of the government awarding him £500 as a 
compensation. To this the government directed that a similar answei 

should he given to that returned to the former proposal of Mr. Smith. 
The distance between the Albert gold field and the De lege to gold 

field I icing 072 miles, and between the latter and the Ballina gold field 
being 600 miles, it will be seen that gold fields are distributed over the 
greater part of the colony. Notwithstanding that the search for gold 
has been carried on for forty years, new fields or new deposits ate 
continually being discovered, some of them in localities which >veie 
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supposed to have been thoroughly examined, while the older fields, 
though apparently exhausted as far as the miner, unaided by capital 
and skill, is capable of exhausting them, yet contain deposits of gold 
which will yield a rich harvest to the skilled miner who shall bring to 
bear upon them appliances such as are being successfully employed 
elsewhere. 

In order to encourage the introduction of such a system of mining 
as will lend to the profitable working of localities from which the 
operative miner can no longer extract a living by means of the pick 
and shovel alone, it will be necessary to provide security of tenure 
over comparatively large areas subject to the employment of neces¬ 
sary appliances and labor. 

Gold has always been found in association with certain formations, 
and the extent of country occupied by these is about 7d,000 square 
miles, or nearly one-fourth of the whole area of the colony, a con¬ 
siderable portion of which has not yet been touched by the pick of the 
miner. 

Gold-bearing quartz reefs have been found in New-South Wales in 
sedimentary rocks of Upper Silurian, Devonian, and Carboniferous 
ages, also in hornblendic granites, porphyry, diorite, basalt, and ser¬ 
pentine, while the deposits which contain alluvial or waterworn gold 
in payable quantity, and which have been derived from the degrada¬ 
tion of these formations, are of Permian, Cretaceous, Tertiary, and 
Quaternary ages. 

Auriferous quartz reefs in the Upper Silurian formation have been 
worked at Hill End and Tamlmroora, Trunkoy, Tcmoru, Mount Brown, 
etc.; in the Devonian, at Nana Creek, Boorook, etc.; in the Carbon¬ 
iferous, at Barrington or Copeland; in granite's, at Braid wood, Adelong, 
Timbarra, etc.; in porphyry, at Grenfell; in diorite, at Gulgong, 
Tern ora, Parkes, etc.; in serpentine, at Gundagai, Lucknow, etc. 
The reefs vary from a fewr inches to 10 feet in width, though occasion¬ 
ally they attain a greater thickness. They generally have meridional 
strike, especially where they traverse the Silurian formation; but in 
many localities the strike runs in other directions. Thusat Hill End, 
Trunkey, and Adelong, the prevailing strike is about N. and S.; at 
Dalmorton, from E. 10° N. to E. 30° S.; at Grenfell, NE.; at Tcmoru 
and Copeland, from NE. to E. and SE. 

In these reefs the gold seldom occurs without one or more of the 
following sulphurets: Pyrites, galena, mispickel, blende, and copper 
pyrites; calcite is also frequently present, and barytes rarely. At 
lill End portions of the reefs contain potash mica (muscovite). 

Iu some places the mica was found to entirely replace the quartz, and here the 
found to be excessively rich.11 

See geological map of iiill End oud Tauiburoora, by K. F. Pittman, geological 
surveyor. ..... * 
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Those roofs traverse chlorite slate, clay slates, and metamorphosed 
conglomerates; the latter contain obscure impressions of JZncrmites, 
Spiri/era, and Faroxltex. 

At Hill End reefs of phenomenal richness were worked about 
1871-72 to comparatively shallow depths on the summit of the hill. 
To prove their persistence in depth, a tunnel (crosscut) has lately been 
driven into the base of the hill at a level 1,200 feet below the outcrop 
of the veins on the hill summit. This practical prospecting has boon 
rewarded b}T the discovery of three payable reefs, which, though 
small, arc rich. It is probable that a considerable revival in reding 
will ensue in this district. 

Important discoveries of gold-bearing lodes have recently been 
made at Peak Hill, in the Parkes district, a'nd at Pamlmla, on the 
south coast. In both places large depositsof payable stone have been 
proved by prospecting ope rations. 

Owing to the fineness of the gold and the peculiar nature of the 
gangue in the Painbula lodes, considerable difficulty has been experi¬ 
enced in saving the gold by mechanical treatment; chlorination is 
needed to efficiently treat the ore. I'he gangue is essentially fel* 
spathic, consisting of silicate of alumina and free silica. The richness 
of some of the lodes may be judged by the yield from 120 tons from 
the Faulkner mine, viz, 1,890 ounces. 

The Peak Hill lodes have been proved to yield from half to 1 
ounce of gold per ton. 

The rich quartz veins at Lucknow occur along the line of junction 
of serpentine and hornblende porphyry. Besides quartz the vein stuff 
includes caleite, asbestus, serpentine, and abundance of mispickel; also 
a little magnetite. The gold is sometimes visibly disseminated through 
the mispickel and serpentine.* 

At Barmedman, in the Bland district. Mount Hope, in the Lachlan 
district, and at Co war bee, in the Murrumbidgee district, gold is not 
only found in tin* veins of quartz with pyrites and galena, but also in 
the cleavage planes and joint fissures of the adjoining slates. Near 
Glen limes, in the New England district, it has lieen found in bismuth 
ores. 

At the Browns Creek mine, t» miles west from Hlayncv, an immense 
breccia lode has been worked for many years. The gold is dissemi¬ 
nated in tine particles throughout the lode, and also in hard siliceous 
accretions which have been formed by segregation in the lode stuff. 
The gold, therefore, has evidently been deposited from solution. The 
lode has beam extensively worked, and yields an average of about 3 
pennyweights per ton. 

In the Hillsgrove district. Lunatic, and at Ilford gold occurs in 

“Sts- r«*|x»rt on Wentworth gold Held, by C. S. Wilkinson, F. G.S., F.L. 8.,govern¬ 
ment geologist, in .\imuaf lirjwrrt Jtepartiiieut of Mine**. 
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quartz roofs associated with antimony sulphide. Owing, however, to 
the present imperfect appliances for separating gold from antimony, 
a considerable proportion of the value of the gold in the antimony ore 

in not realized. 
At Deep Crook, Nambucca, a valuable lode of auriferous mispickcl 

is now being practically operated upon by a chlorination process, the 
contained arsenic being obtained as a marketable commodity, as also 
the sesquioxide of cobalt, which is present in the ore to the extent of 

14 per cent. 
Rich gold has boon found in a oalcite gang lie at Ti-tree, near Manilla. 
On several of the gold Holds, the reefs contain much pyrites, which, 

on assay, have been proved to he more or less rich in gold. New 
South Wales certainly affords a very promising Held for the introduc¬ 
tion of otlicient economic appliances for the extraction of gold from 
pyrites. 

Throughout the gold fields, gold is always found to he more or less 
alloyed with silver and occasionally with traces of copper, iron, os 1110- 
iridium, and other metals. 

The greatest depth at which auriferous reefs have been worked in 
New South Wales is 1,050 feet, viz, in the Adelong united gold mine, 
Adelong. 

At Araluen, Uralla, Tim harm, tho granite diggings, near Mount 
Brown, and other diggings where the formation consists of granite, 
the gold in the alluvium has evidently not only been derived from 
quartz reefs hut also from the granite rock itself. 

Near Hockley gold occurs in altered talcose schists. 
The Permian deposits consist of pebble conglomerates, forming the 

base of the Coal Measures, or “Glossopteris beds," at theTallawang 
diggings, and resting upon tho Silurian schists traversed by quarts 
reefs from which the gold must originally have lieen derived. The 
conglomerate yields from 1 to 15 penny weights of gold per ton, while 
nuggets weighing 5 ounces have been obtained from it. The gold is 
general 1)' in the form of flat scaly pieces, and waterworn. 

Gold has been recently discovered in the marine conglomerates and 
shale beds, which are believed to be of Cretaceous age, and which rest 
upon the flanks of the Silurian, Devonian, and granite formations in 
the Mount Brown or Albert gold field.* 

Of the lertiury deposits, gold in payable quantity has been obtained 
from the Lower, Middle, and lTppcr Pliocene alluvia, chiefly from the 
two latter. Some of the deposits may he of Miocene or Koceno age. 
These are of fresh-water origin, and consist of ancient river drifts of 
pebbles, sand, and clays, the remains of auriferous formations which 
ad been disintegrated by denuding agencies during the erosion of tho 

valleys. 44 ] be fossils found in these fluviatile deposits or4 deep leads’ 

See Report upon the Albert Gold field, by Henry Y. L. Brown, gclogUsil surveyor. 
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of the Middle and Upper Pliocene beds are very numerous. Large 
trunks, branches, leaves, and fruits of trees, with ferns, bones of 
extinct marsupials and birds, remains of insects and fresh-water mussel 

shells, have been exhumed from the clays and gravels of these old river 
beds. Of the fossil fruits, Huron von Mueller, K. U. M. G., M. and 
Ph. D., F. U. S., the distinguished government botanist of Victoria, 
whose researches have thrown so much light upon the character of the 
vegetation of this period, has described no less than 13 genera and 
10 species of extinct forms, some of which have living allies.” 

In many localities the old river beds, or “leads” us the miners term 
them, have been overwhelmed by flows of volcanic rocks, which arc 
sometimes ‘J<M) feet thick; consequently shafts have to he sunk through 
the basalt, as on the Forest and other gold fields, to reach the gold¬ 
hearing gravels; but where, as on the Cudgegong River, the hasalt 
has been completely cut through by tin* subsequent erosion of the 
valleys, the leads may bo readily worked from adits driven under the 
basalt. 

From 1,54b loads of wash dirt from one of the rich claims (four 
men's ground) on the Happy Valley lead, near Gulgong, 6,208 ounces 
of gold were obtained; and from a claim on the Canadian lead, on 
the same gold field, seven men in three years obtained, free of all 
expenses, gold to the value of 1*28,<MK). One ounce of gold per load, 
though above the average yield, is not an uncommon return from the 
wash dirt of the Pliocene loads. Hut iijkiii the Gulgong, Parkes, 
horbes, and other fields of gold-bearing fame, some of the leads have 
been followed into deep ground where, owing to the heavy influx of 
water, they could not in* further profitably worked by the ordinary 
manual efforts of the miners. However, with the aid of steam ]>ower 
and improved gold-saving uppliancc*, they will probably afford remu¬ 
nerative employment for nmnv years to come. 

During the past year drill luring has been successfully prosecuted 
in the Gulgong gold field, and by this means 1} miles of an alluvial 
lead has been proved, at an average depth of a1x>ut 160 feet, the wash 
averaging from ^ feet to 3 feet 8 inches in thickness. 

arc 1 li<‘ Quaternary or Post-Pliocene and recent gold-bearing drifts 
found in all the alluvial flats through which tin*, rivers and creeks 
meander, and in the more shallow ground, or “surfacing,” upon the 
sides and summits of the hills, in proximity to the rocks and reefs 
from which the gold has lieen derived. On many of the gold fields 
these deposits proved immensely rich, and on account of the facility 
with which they could Ik* worked, by even inexperienced miners, they 
weir* quickly exhausted, excepting in localities where water was scarce, 
and there are many such places, where the surfacing will pay to 
uwoik by ground sluicing when a sufficient supply of water can he 
brought to operate upon it. 
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On the Mount Brown gold field, in tin* northwest part of the colony, 

where there is a scarcity of water owing to the aridity of the climate, 

lar^e quantities of gold have been obtained from the alluvial by dry 
blowing, which is a tedious and troublesome process for the miners. 

Latterly, however, two patents have been taken out—one by Messrs. 

C. Phillips & Co. and the other by Captain Park—for inventions of 

dry-blowing machinery for treating dry and loose gold-bearing 
deposits. Public trials of these machines proved successful. 

The quantity of gold raised in the colony to the end of 1891 
amounted to 10,873,452 ounces of a value of £38,033,477. 

SILVER. 

Silver mining in New South M ales dates from the opening of the 

Boorook silver-bearing lodes near Tentertield, New England, in 1879. 

The lodes, which arc several in number, occur in belts of feldspar 

porphyry, alternated with beds of fossil if orous shales of Lower Car¬ 
boniferous age. From the surface to the water level the ores con¬ 

sisted of soft ferruginous clay stones and quartz, carrying chloride 

and a little iodide of silver and gold in payable quantity; below the 

water level the ores changed to bluish clay stones and quartz, carrying 

pyrites and a little blonde, and became more diihcult of treatment. 
A considerable amount of silver and gold was obtained from the more 
easily worked surface ores. 

In 1884, however, silver mining in the colony practically became 

established as an important and rapidly increasing source of national 
wealth, for in that year the silver lodes of the Barrier Ranges in the 

extreme western portion of the colony, those of 81111113' Corner or 

Mitchell, in the Bathurst district, and the Emmaville and Pyes Creek 
lodes in the New England district were opened. 

The value of the silver, silver lead, and silver ore produced in the 

colony up to the 31st Decomlier, L891, amounted to £11,802,095. 
Referring to Broken Hill, where the now celebrated silver mine is 

situated, Mr. Q» s. Wilkinson, F. 6. S., F. L. S., the late govern 
merit geologLt. say’s: 

Broken Hill, so called from the ruggt*d outline of its rocky summit, is the highest 
point on a narrow ridge, which runs northeast am) southwest for several miles, and 
forms a conspicuous feature in the district, rising for about 150 feet alw>ve the general 
level of the undulating plain country on each side. The crest of the ridge is formed 
by the outcropping of a huge lode. The lode varies in width from 10 to 120 feet, 
and in places rises above the surface in large, craggy, black masses (manganiferous 
oxide of iron). 

The same authority, in describing this lode on a subsequent occa¬ 
sion, when it hud lieen proved to a depth of 316 feet, states that— 

b is a true fissure lode, varying in width from 10 feet to 100 feet,.and consists 
• nenyoi porous iron and manganese oxides, in places more or less silicious, contain¬ 

er Kxm -02-40 
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mg ca&rlMJvmta of Irani ainl chloride of silver, with occasionally carlmtiaR* of copper 
ami zinc. The 1<m1c continued northerly with much the same chamcler, narrowing 
and widen ini' in places through Block 14, Hlockti 15 ami 1ft (British blocks), and 
Broken Hill .1 unction, beyond which it seems to continue in irwgulur smaller lodes 
of a more silieinus nature, containing argentiferouH galena and carbonates of lend and 
copper, with a little chloride of silver. To the south it passes into quartzite lodes, 
containing silver, lead, and copper ores sparingly distributed through the lode stuff. 

From the following figures extracted from the reports of the Pro¬ 

prietary Company up to date, 30th November, 1891, it will bo seen 
that this great mine bids fair to rival, if not surpass, the famous Com¬ 

stock lode of the Pacific slope. The net profits for the half year end¬ 
ing 80th November, 1891, amounted to £038,737 lOs. 8d., of which 
£576,000 was paid in dividends. The total dividends and bonuses to 

the above date amounted to £3,890,000. The total quantity of ore 

treated being 803,4971 tons, yielding 30,757,505 ounces of silver, 

125,1021 tons of lead. Net amount realized, £7,059,175 13s. 5d. 
The company's plant consists of fifteen 80-ton smelters, also very 

complete concentrating, leaehing, and refining works, the latter at 
Port Pirie. An agreement has been nmde with t he Tarrowingee Flux 
Company by which a regular supply of valuable limestone llux is 

obtained at a saving to the proprietary of at least £30,000 per annum. 
A supply of water has been secured from the Acacia Valley in con¬ 

nection with British blocks, Block 14 and Block 10 companies, who 

have together formed a trust for the conservation and regulation of 
the water supply from that source. A 6-inch service pipe with ade¬ 
quate pumping machinery has been laid down to connect with the 
mine mentioned. The storage capacity of the proprietary reservoirs 

and dams equals 15,000,000 gallons. 
Arrangements have been made by the Proprietary Company for the. 

practical testing by boring of the country lying between Broken Hill 
and Monindie for artesian-water supply, as advised by Mr. Geological 

Surveyor Anderson and Mr. Dixon, of Adelaide. 
The outcrop of the Broken Hill lode in the Proprietary Company’s 

ground is being quarried by contract, and vast quantities of good 
grade ore and ironstone tlux obtained at a small hewing cost. The 
removal of the vast ironstone capping is also likely to relieve the strain 
on the mine timbers. Not a little difficulty is likely to be experienced 
in keeping open such a huge fissure when the ore body is removed, 
the average width of the lode being not less than 50 feet, and in some 

parts it exceeds 200 feet in width. 
At the Broken Hill Proprietary Block 10 Mine, the work of explo¬ 

ration and development was vigorously carried on during the half year 
ending 31st March, 1892. Shafts and winzes were sunk, and levels and 
crosscuts driven to the extent of 1,4284 feet. Important and exten¬ 
sive surface works were also constructed, the greatest depth attained 
being 633 feet; the lower 106 feet was sunk during the half year ending 
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31st March, 1802; the whole in sulphide ore averaging 23 ounces of 

silver, 20 per cent of lead, and 23 per cent of zinc. 
During developmental exploration 82,000 tons of sulphide ore have 

been raised to the surface, the average yield of which is estimated by 

careful assays to Ik? 34.88 ounces of silver, 22 per cent of lead, and 

28,87 per cent of zinc. 
The total dividends paid to date, 31st March, 1892, amount to 

£360,000. 
The cost of treatment, including mine wages, smelting charges, rail¬ 

way, and all other incidental expenditure, amounted to £7 6s. tOd. 

per ton of ore. 
The Broken Hill Proprietary Block 14 Company suffered, in com¬ 

mon with the other principal mines in this district, on account of 

scarcity of water for smelting and dressing purposes. Notwithstand¬ 

ing this draw back, however, substantial progress has been made and 

fair dividends paid. The difficulty as regards a supply of water has 

been practically overcome, an arrangement having been mutually 

arrived at between the principal Broken Hill mines for a supply of 
water from the Acacia lime beds, about 10 miles distant, by means of 
iron pipes. 

The company has recently leased the Broken Hill Junction smelting 

works at Port Adelaide. The two furnaces at those works and the 

three at the mine are capable of treating about 1,400 tons of ore per 

week; a fourth furnace is in course of construction at the mine. 

The greatest depth attained in this mine to the end of March, 1892, 

was 500 feet, 584 men being employed in the mine and works. The 
cost of smelting amounted to £2 6s. 9$d. per ton of ore. The divi¬ 

dends during the half year amounted to £52,500, making a grand total, 

since the commencement of smelting in October, 1891, of £195,000. 

The following analysis of sulphide ore from the 400-foot level in the 
main shaft is of interest as showing tho character of the ore which 

prevails throughout the whole course of the Broken Hill lodo below 

the water level. The services of Professor Schnabel (an eminent Her¬ 
man metallurgical expert) have been obtained for a term, on behalf of 
the mines on the lode, for the purpose of experimenting and reporting 

on the best method of treatment of ores of the character here indicated: 

Per cent. 
Zinc. 23.30 

l*er ccut. 
Manroinose tmi*es 1 ill) 

Iron. 7.40 Lime 1 90 

D»<1. 28.20 Alumina 
Copper. 1.20 

Sulphur. 21.50 

Insoluble residue _ 13 

Silver—26.2 ounces jht ton.07 

Antimony.50 

Arsenic. 1.00 

Moisture.10 

I xmea.58 

At the Central Broken Hill Sil\ fer Mine, during the half year ending 
•list December, 1891, the production amounted to 899,239 ounces of 
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silver, L,887 tons of lend, and 107 tons of copper, equaling an average 

per ton of 40.16 ounces of silver, 8.47 per cent of lead, and 0.88 per 

cent of copper. 
During the same period £71,250 were paid in dividends. 
In common with the other mines on the Broken Hill lode, the Cen¬ 

tral Mine suffered from want of water, which not only precluded the 

live smelters being kept in full work, but also seriously affected the 
water jackets. The metallic salts in solution in the water becoming 
concentrated from constant usage corroded the jackets. 

At the Broken Hill south mine during the half year ending 31st 

December, 1891, the total receipts were £130,866, while the expenditure 

amounted to £124,751, so that notwithstanding the large amount of 
developmental work performed, this mine has been self-supporting. 

The production for the year was 623,458 ounces of silver and 1,531 

tons of lead, the average yield being 40.17 ounces of silver per ton and 

8.7 per cent of lead. The greatest depth attained is 632 feet. Explo¬ 

ration and development have been pushed on, and good progress made. 
The surface works are of a most substantial and permanent character, 
including haulage plants, two 80-ton smelters, tanks and dams, and 

tramway to connect with Silverton tramway line. It is satisfactory to 
note that the chief cost of these important developments is defrayed 

from the proceeds of sale of ore raised during the prosecution of the 

work. 
The British Broken Hill Proprietary Company have had to contend 

with an extensive fall of ground, which caused a considerable expendi¬ 

ture of time and capital to reopen and secure, and only recently has it 

been possible to resume work in the region affected. In the last report 
placed before the shareholders in November, 1891, it was stated that a 
valuable discovery of lead-bearing ironstone, very suitable for fluxing, 
had been made on the company's property, thus saving the necessity of 

purchasing ironstone flux. 
A market has been found in the colony for a fair quantity of carbonate 

of lead ore, which, though rich in lead, is poor in silver. 
A new type of furnace devised by the general manager has l»ecn found 

very suitable. Owing to the realization charges for low-grade bullion 
being very high it has been found advantageous to enrich the company s 

bullion by the purchase of small quantities of rich ore from the Pro¬ 
prietary mine to smelt with the poorer lead ores from the company a 

mine. 
At the Broken Hill north mine a concentration plant, capable of 

treating 90 tons of ore per day, has been erected. At the Australian 

Broken Hill Consols mine two very valuable discoveries of rich ore 

have recently been made, large masses of chloride and native siivei 

being obtained in a solid state. 
A considerable quantity of ore has been raised from many other mines 
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in this and tho Silverton districts. Tho following export is recorded 
for 1891 for the districts mentioned: Silver-lead bullion, 54,722 tons, 
valued at £2,539,685; silver-lead ore, 93,942 tons, valued at £985,408; 
copper ore, 203 tons, value, £3,955. Total value, £3,529,043. 

The Sunny Corner lode, which occurs in altered Silurian rocks 
intruded by elvanite, was originally worked for gold in 1875. The 
argentiferous nature of the lode stuff was demonstrated by Mr. II. Y. 
L. Brown, geological surveyor, who, in 1881, inspected and reported 
on the mine. (See annual report. Department, of Mines, 18S1.) The 
oxidized ores consisted of porous silk-ions gossan and stalaetitic brown 
iron ore; nests of native silver were occasionally visible in the cavities 
of the gossan. Below the water level the ore changed into a refrae- 
torv mixture of sulphides of iron, copper, lend, and zinc. The matter 
produced during 1890 was valued at £72,642 17s. 9d. During the 
year 1890, 35,287 tons of ore wore raised; 39,046 tons were treated, 
producing 404,006 ounces of silver, 344 tons of copper, 4,048 ounces 
of gold, and 25 tons of lead, of a total estimated value of £104,565. 

At the old Nevada mine, l,7oo tons of ore were raised, of which 
1,026 tons were sent to Lithgow for treatment, and 680 tons were 
smelted at the mine, producing 110 tons of matte, valued at £3,080, 

The principal argentiferous lode opened in the New England district 
in 1884 was that of the Webb’s mine, about 7 miles northwest of Emma- 
rille. The rocks in which the lode occurs are described by Mr. T. W . 
E. Davis, B. A., F. G. S., as altered Palaeozoic clay stones and mud 
stones, in some places passing into argillites. 'The lode stuff is brcc- 
ciated, and composed chiefly of slate rock, with strings and bunches 
of quartz; the metalliferous contents consist chiefly of galena, mis- 
pickel, copper pyrites, and argentiferous tetrahedrite. During 1891 
the ore raised, hand picked, and machine dressed, yielded 354 tons of 
concentrates, assaying 85 ounces per ton. 

Mount Galena, a new discover}* on a parallel lode to the latter mine, 
gives very favorable promise of payable developments; 190 tons of 
picked ore was sent away for reduction during 1891. 

At Borah ( ’reek, near Inverell, a payable deposit of silver-lead ore 
has recently been opened, and other claims in the locality are being 
vigorously p rospected. 

Webb’s Consols, Castlerng, Castle King, .Castle Wellington, and 
Pycs Creek mines are all more or less argentiferous lead lodes of 
varying richness and jieniinnency from which considerable quantities 
of ore will be raised. 

At Wollouioinbi rich silver-sulphide ore in quartz veinstone has 
been recently discovered, and preparations are being made to develop 
the mine. 

At the White Ufx-k silver mine, about 3 miles from Fairfield, tho 
large and expensive plant, erected at great cost, proved unsuitable. 
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At the present time the mine and works are practically shut down. 
From the fact, however, that the concentrates are rich in silver, and 
that milimitodqiiantitioH of ore can he readily quarried from the exposed 
face, containing a fair proportion of concentrates, there can be little 
doubt that, with more etlieient treatment, this mine will yet prove 
payable. A trial parcel of 10 tons of this ore has recently been treated 
by the Luhrig concentrator, under the supervision of Mr. Cosmo New¬ 
berry, C. M. (i., with very satisfactory results. 

At Rivertree, New England, sulphides of silver occur, and a leaching 
plant is lading erected as most suitable for the extraction of silver. 

The Mount Costigan mine is situated at Tuena, county of Georgina. 
Smelting was commenced in two furnaces in July, 1887, and 4,565 tons 
of ore were treated, yielding 100,084 ounces of silver, 059 ounces of 
gold, and 359 tons of lead, of a total value of £20,361. Here, as at the 
Cordillera Hill and Peel wood mines, in the vicinity; the New Lewis 
Ponds mine, near Orange; the Sunny Corner mine, in the Hatlmrst dis¬ 
trict, at Captain's Flat, and, in fact, in many other mines within the 
colony, he low the water level the ore changes in its character from 
easily worked plmnbiferous gossany ores to refractory sulphides, in 
which zinc sulphide largely abounds. Hence there is a groat future in 
store for the discoverer of a suitable economic process for concentrat¬ 
ing and treating such ores; in fact, the permanency of silver mining 
depends upon such a discovery, especially that of etlieient concentrating 
machinery. 

It is probable that the Mount Costigan will shortly be again opened. 
It was earnestly hoped that some practical results would follow the 

investigations of the eminent German metallurgist, Dr. Schnabel, of 
the character and most advantageous method of treatment of the Broken 
Hill sulphide ores from below water level. The pith of his lengthy 
report is that these ores—sulphides of lead and zinc in about equal 
proportions—can only be treated with profit at the seaboard, a double 
treatment being necessary, roasting and leaching to remove the zinc, 
and smeltingof the residuum for silver-lead bullion. There is nodoubt 

as regards richness and quantity; the Broken Hill sulphide deposits 
compare more than favorably with profitably worked continental 
deposits of similar character, the great drawbacks to highly profitable 
working in No.W South Wales being the* price and uncertainty of labor, 
excessive cost of fuel, and distance from seaboard. 

At the Mount Stewart silver mine, Leadville, an 80-ton water-jacket 

smelter has been erected, and the large amount of ore raised during 

the prospecting operations, which have been systematically carried on 
for a considerable period, is now being profitably smelted. 

I he Commodore Vanderbilt Company, at Captain's Flat, smelted 
5,f».)7 tons of gossan ore, producing 03,750 ounces of silver, 86 tons of 
lead, and 802 ounces of gold. 
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A considerable amount of systematic prospecting has been done on 
the Wallah Wallah silver lode in the Rurrowa district, and payable 
ore has been proved in several shafts on the course of the lode; at the 
lowest depth reached the ore was improving in value. 

A very rich argentiferous bismuth ore has recently been discovered 
at Whipstirk, near Pambula. 

There were some forty or more exhibitors of representative collec¬ 
tions from some of the leading mines of the colony. The ministry of 
mines for New South Wales and for Sydney sent large and well- 
arranged collections of hundreds of specimens. Many of these were 
specially interesting as illustrating the frequent occurrence *if gold in 
feldspathic lode stuff, and also in close association with stilmite sul¬ 
phide of antimony. "Phis unusual association occurs at the Kleanora 
Gold and Antimony Mine Hill Grove, at which the average yield is 
stated to be about 1 ounce *of tine gold per ton. 

The Kleanora Gold and Antimony M ining Company, George Smith, 
manager, Hillgrovc, near Armidale, exhibited auriferous quartz and 
sulphide of antimony, with white metal, crude and granulated anti¬ 
mony, from the Kleanora gold and antimony mine, near Hillgrovc. 
The quartz veinstone is from a 12-foot reef at the 400-foot level. Since 
the commencement of this mine I2,ooo tons of stone have been crushed. 
In addition, 2,000 tons of sulphide of antimony and 150 tons of white 
metal were sent to the Loudon market. The average yield was about 
7 pennyweights, the loss bcing considerable, owing to the presence of 
antimony. A new and more profitable process of extraction has, how¬ 
ever, been discovered, which is expected to materially increase the 
average yield of gold. 

Garibaldi Gold-Mining Company (Limited), U) Post-Office Cham¬ 
bers, Pitt street, Sydney, sent a similar exhibit of 5 tons of auriferous 
antimonial quartz veinstone from Garibaldi mine, Hillgrovc. The 
mine is situated at Hillgrovc, in the New England district, and com¬ 
prises an area of about 40 acres, held under gold lease. The work¬ 
ings consist of 3 shafts sunk on the line of reef. No. 1 (main shaft) 
has been sunk 200 feet. The shaft is timbered all through and divided 
into 3 compartments for haulage and ladder way. Levels have been 
put in at the 100-foot and driven north 125 feet and south 200 feet, 
and at the 200-foot driven north 115 feet. A winze bus been sunk 
between these levels and an intermediate level opened up and driven 
north and south. The reef in this shaft varies a good deal in thick- 
noss. Above the 100-foot. level it is 20 feet thick, and carries a little 
Jtold and antimony in veins or stringers throughout. At the lower 
levels the reef is more confined, being about l feet thick, and the 
antimony is found in veins of about S to 10 inches thick in the reef. 

No. 2 shaft has been sunk 142 feet; levels opened out at 50 feet, 
100 feet, and 142 feet. The reef here varies from 12 inches to 3 feet 
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and is richer in gold. Some patches have given as high as 5 ounces 

per ton; the average will he about l ounce to 25 pennyweights. The 
battery consists of 20 head of stampers and has adjuncts 2 rock 
breakers, 4 Fruo vanncrs, 10 Berdan pans, 4 Chillian mills. The lat¬ 

ter have been found useless for the class of stone and are abandoned. 

It was found impossible to save tin* gold by ordinary amalgamation, 
as the antimony sickens the quicksilver and the gold floats away. The 

company now smelt all antimonial ore in a furnace, and after the anti¬ 
mony is smelted or “sweated" out of the stone it is found more easily 

treated at the battery. The company have recently erected a retort, 
a patent of Messrs. Warren & Mansfields, of Melbourne, who main¬ 

tained they could drive off all the antimony in the shape of an oxide 
by hot-air blast, and collect it in flues, and leave the stone with the 
gold free, but up to the present it has not been a success. This is the 

great difficulty the company have to contend with, that they can not 
save a fair proportion of the gold known to be in the stone, and crush¬ 

ing* show that about 4 or 5 penny weights are saved, and from b to 15, 
and even 20 penny weights, are lost in the tailings. 

If some process could be discovered to drive off all the antimony 
and save it in the shape of an oxide, so that the free gold would be 

left to amalgamate, the mine would pay good dividends. 

OOU> NCOOKTH. 

Among the other interesting specimens forwarded by the minister 

of mines and agriculture, Sydney, to illustrate the formation of aurifer¬ 
ous deposits, rhinestones, and lode stuffs of the gold fields of New South 

Wales there was a small but valuable series of rich specimens of allu¬ 
vial and reef gold, as follows: The Maitland Bar nugget, Hargraves, 

weight, 344.78 ounces, containing 313.003 ounces of tine gold accord¬ 
ing to speeitic gravity test, value £1,236 14s. Id; gold in ferruginous 
quartz, Lucky Hit Find goldmine, Apple-tree flat, gross weight, 21.4!) 

ounces, specific gravity, 7.11; tine gold, 14.85 ounce, value £5710s. 9d. 
of gold from Wood's Flat, near Cowra weight, 42 ounces IT 

pennyweights, 5 grains; value, £168 5s. 5d. Gold in quartz from 

Mother Shipton reef, Temora, depth, 00 feet from surface. This 
specimen is estimated by specific-gravity test to contain 258.33ounces 
of gold; value, £1,033. Gold in quartz from Mother Shipton reef, 

Temora, estimated to contain 41.53 ounces of gold, value, £146. 
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b'incnfx* of AV»i» South Walt* jtlarrr ynld. 

fSaranlos* of alluvial gold from the undermentioned gold field* of New South Wales. Assayed at the 
1 royal mint, Sydney.) 

No. of 
speci¬ 
men. 

Locality. Specific 
gravity. 

L/w* per 
oent in 
uniting. 

Assay rei*ort. 
(i r< iss 

value per 
ounce. 

Gold in 
ln.tNHJ 
parts. 

Silver in 
1.000 

parts. 

c ■, .1 
1 Tentcrfleld. 1ft. 89 2. 733 890ft 100 3 i.: n 
2 Mudgee. 16. 89 1.713 9370 066 3 IS 6 
3 Tiboohurra. 18.33 .423 9786 020 i a i 
4 t’ralln. 17.76 1.21ft RftftO 040 4 0 3 
5 fumlmninilia. 1ft. 98 2.966 9160 Gift 8 18 1 
6 Bathurst... 16.78 2.033 8866 080 3 11 0 
7 Fori >«•>». 1ft. 17 2.(717 •rjlf) 07ft 3 16 6 
8 Hill End.. 16.44 2.668 9445 04ft 3 18 2 
9 So fa In.. 16.71 1.848 926ft 070 :t 17 ft 

10 Kinndm . . . 1ft. 1ft 8.11ft 9240 070 3 16 3 
11 Nundlo.. 1ft. UO 2.642 9220 070 3 16 5 
12 Binge rn.*.. ll.ftl ft. 137 8996 090 3 12 9 
13 Tam worth. 1ft. 94 1.716 9866 (MX) 3 18 3 
14 Copeland. 14.69 3.748 9000 090 8 13 10 
15 Ncrrigundah. . 17. 7ft 1.896 982ft 010 1 2 4 
16 Murrum hurrah. 17.06 1.906 9170 04ft 3 19 0 
17 Glen Innes. 17.19 1.53ft 9436 050 3 19 0 
18 Inmhark*. 16.29 2.120 9420 066 3 18 3 
19 Orange. 16.29 2.188 9290 065 3 17 6 
20 Wlndever. 18. 39 . 996 9ftft0 040 4 0ft 
21 Temorn. 16. 71 2.166 9575 080 3 19 7 
22 Kneky River. 16. 70 1.428 8760 115 3 13 9 
28 Adelong.. 17 IS 1.963 9470 046 3 19 0 
24 Tambtroom. 17 h» 1.622 983ft 060 3 18 3 
25 Hmidwood. 16.73 2.330 9466 915 3 18 7 
26 Tentcrfleld. HftJO 13ft 3 10 6 
27 Milpnritika. 971ft oir> 3 19 2 
28 Tiboohtirra. 9725 020 4 111 
29 Ncrrigundah. 9830 010 4 2 1 
80 Bingern . 8970 096 3 13 7 
31 Young . 960ft 030 4 0 0 
32 Temora. 9680 030 3 18 2 
33 Adclong. 9I«2> 916 3 18 1 
34 M udgoc. 9470 3 19 6 
35 Annidale. 908ft 08ft 3 16 2 
36 Tninhuroora. '•I 11 * 060 3 19 4 
37 Inmluirks. 966ft 030 3 19 6 
38 Kiandra. 9200 070 3 16 1 
39 Sofula. 9 70 070 3 17 6 
40 Tarn worth. 923ft 06ft 3 14 11 
41 Barraha. 998) 090 3 11 9 
42 Glen Innes. 9636 910 3 18 7 
43 Stonv t’reek. 913ft 980 3 ]6 8 
44 Tumlmnimha. 9190 070 3 1ft 7 
45 Howling Alley Point. Peel River (Ssiasci* 

niensi, crystallized gold. 
46 Old Potato uround, Hurtandong, crystal¬ 

lized go|r|. 
47 " lllianis’ Lease, The Peak, delritai gold.. 

PLATINUM. 

Platinum in small grains has been found occasionally in the gold 
drifts in various parts of New South Wales. Its occurrence in the 
l>oac h sand on the north coast, between the Richmond and the Tweed, 
has been known for many years. Fine gold occurs associated with it 
in the black sand on the coast. Beach working for gold has been 
earned on at intervals fora long period, especially after easterly gales. 
In the ordinary miners* cradles, with which the gold is obtained, a 
small quantity of platinum collects from time to time on the blanket- 
mgs, but no efficient means are at present known for saving the plati¬ 
num on a large scale. Possibly the great advance in value of platinum 
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will lead to practical efforts being made to work those platiniferous 
and auriferous beach sands, which occur in large quantity. 

The black beach sand consists ehietly of titanic iron, colored and 
colorless zircons, and sometimes a little tin. The platinum particles 

being excessively small, sizing will be necessary before concentration 

is attempted. 
Recently, and for the first time in the colony, platinum has been 

discovered in a lode formation, viz, near Broken Hill. Assays have 
revealed its presence up to 1 ounce per ton in the lode stuff. 

Investigations as to the character and yield of the ores of this 

deposit have lately been carried out in Kuropo, Adelaide, Melbourne, 
and in the laboratory of the department of mines, Sydney, the gen¬ 

eral opinion being that the platinum occurs in a very fine state of 

division and in too small a quantity to be worked with profit. 
Traces of platinum have also been found in the Parkes and Orange 

districts, and in small quantity associated with the auriferous drifts 

in the Mudgee and Shoallmven districts. 

MlI.VKK AND L.KAO. 

Under the head of silver and lead there were numerous exhibitors, 
besides the large collections from various localities and mines in New 

South Wales sent by the minister of mines and agriculture. 
Various lodes have been found in various parts of New South W ales. 

Previous to the year 1884 the mines at Boorook were the principal 

ones worked. The value of the silver produced in the colony during 
1883 amounted to £18,503; but in 1884 the argentiferous lead lodes of 

the Siiverton district, in the Barrier ranges, near the western bound¬ 
ary of the colony, were opened, and from them during 1885 silver 

and silver-lead ore to the value of £108,281 was exported. Since 

May, 1880, to May 31,1892, 30,512,445 ounces of lino silver have been 
obtained from the Broken Hill Proprietary silver mine in this dis¬ 

trict. During 1885 the quantity of ore furnaced at the Sunny Corner 
mine, in the Bathurst district, was 24,547 tons, producing 034,016 
ounces of silver and 0,418 ounces of gold. Several lodes containing 

rich silver ore, chiefly fahlerz, associated with galena and blende, 

occur in the Vegetable Creek district; other lodes occur near Orange, 
Captain's Flat, Castle Rag, Goulburn, etc. The value of the sil¬ 
ver, silver lead, and silver-lead ore produced in New South Wales up 

to December 31, 1891, amounted to £11,302,095. 
The following notice of the leading mines of the famous Broken 

Hill region, in the Barrier range, is from the statement by the company 

in the oflicial catalogue: 

Thu late Mr. C. 8. Wilkinson, Government geologist. of New South Wales, \isited 

the Harrier range silver field early in 1884, shortly after the rush to the Held. Writ 

ing of Brokeu Hill, whit'll at the time had only been prospected to the extent «»f tao 
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shallow shaft*, he states as follows: ** A (tout 3 miles to the southwest is the Broken 

Hill so called from the rugged outline of its rocky summit. This hill is the highlit 

point on a narrow ridge which runs northeast and southwest for several miles, and 

forms a conspicuous feature in the district, rising for about 150 feet above the general 

level of the undulating plain country on each side. The crest of the ridge is formed 

by the outcropping of a huge lode. The lode varies in width from 10 to 120 feet, and 

in placesrisesabove the surface in large craggy black masses. It changes in character 

every few feet, and consists of ferruginous quartzite, quartz, grieeen, feldspar, jiorous 

brown iron ores or gossan, and oxide of manganese (pyrolturite), with patches and veins 

of crystallized carbonate of lead (oerussite). The occasional black color of the muss is 

due to the manganese oxide. Two shafts, one 52 feet and the other 50 feet deep and 

about 30 chains apart, have been sunk into the lode, as well as two smaller shafts 

between these. * * * Further prospecting will, I am of opinion, prove this to lie a 

valuable argentiferous lead lode. It appears to dip with the strata, about N. 4()c W. at 

50°, and on the northwest side sends off several branches. About 10 chains from it there 

isa large dyke of diorite.” Visiting Broken Hill again in 1887, Mr. Wilkinson states: 

“ It is a trm* fissure lode, varying from 10 to 160 feetwide, and consists chiefly of 

porous iron ami manganese oxide in places more or less silicious, containing car¬ 

bonate of lead ami chloride of silver, with occasionally carbonates of copper and 

zinc. The walls of the lode are well defined, especially the hanging wall, which in 

two places 1 measured dijw to the N. W. (15°, but the dip varies in places, and has 

changed to tlie cast, below the 217-foot level in McCnllock's shaft. I noticed that 

one projection on the hanging wall had been rounded ami striated by a faulting or 

downward sliding movement northerly at an angle of -17°. This is an important 

feature, showing that, though the lode must necessarily vary in width, it w ill con¬ 

tinue as far its the displacement or sliding movement of the hanging wall has taken 

place, probably to a great depth. The lode continues northerly with much the same 

character, narrowing and widening in places through blocks 14,15, and 10, and 

Broken Hill Junction, beyond w hich it seems to continue in irregular smaller lodes of 

a more silicious nature, containing argentiferous galena and carbonate of lead ami 

copper, w’ith a little chloride of silver. To the south it posses into quartzite lodes, 

containing silver, lead, and copjierores, sparingly distributed through the lode stuff.” 

In April last (1892) Mr. E. F. Pittman, the present Government geologist, fur¬ 

nished a report in which he stated his opinion that in its mode of occurrence the 

Broken Hill lode is analogous to the celebrated Saddle lodes of Bendigo, Victoria. 

He states that the lode occupies a fissure in the anticlinal fold of which Broken 

Hill is formed, and that at a depth which varies in the different mines along 

the hill it divides into two jKirtions or legs, one follow ing the eastern dip, w hile the 

other and larger portion dips to the west. Mr. Pittman is of opinion that these legs 

will be found to thin out a* they descend, but that there is a possibility of other 

paddle lodes being formed more or less vertically under the present one, and in order 

to test this he recommends that diamond drill bores lie put clown through the cap 

of what is locally known a* the 14 intrusion,” but which, he states, is merely the cap 

of an anticline of gneiss rock underneath the lode. 

At the time of the last half-yearly report (May 31, 1892), 3,203 men were employed 

in connection with this mine; of this number 1,086 were employed underground. 

Dividendsaml bonuses, the latter derived from tin* flotation of offshoot companies, 

up to the date aliove mentioned amounted to £0,216,000, equal to £5 3s. 4fd. per 

8-ehilling share on 800,000, colonial register, and 1*2 2s. |>er 8-shilling share on lfi0,000, 

London register, or £279 10s. j>er share on the original £20shares, which were issued 
as paid up to £9. 

The above vast amount lias l>een realized since smelting w as commenced in Mav. 
1886. 

The smelting plant now consists of fifteen 60-inch by 112-inch water-jacket fur- 
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naees. During the half year the furnaces averaged tbj tons each per twenty-four 

hours while in blast. The average is lower than that of the previous half year 

owing to scarcity <>f water necessitating the raising of highly mineralised water. 

The lixiviation (leaching) plant was only in operation for thirty-four weeks during 

the half year, and then only to a quarter of ita capacity. A total of 14,802 tons of con¬ 

centrated tailings and roushnl on* w ere treated, producing 71,7H7 ounces of silver, the 

cost of treating tailings being (to. 1»1. per ton. 

Kxj)erimental work has ln*en done w ith the roasting plant, the material being low- 

grade kaolin and dry silieions ores, carrying from 20 to 84 ounces of silver per ton. 

The extraction varied from 62 to S7 per cent. The ln*st results were obtained when 

the furnace was treating almut HA tons of ore per day, the extraction reaching from85 

to 87 j>er cent. The loss in volatilization was extremely small, the cost of experi¬ 

mental works of crushing, masting, and leaching being 21s. Sd. per ton. 

At the refinery at Port Pirie the cost of refining silver from the lead bullion 

amounted to l* 1 14s. 6.31d. per ton of bullion. 

During the year ending May HI, 18R2, the following classes and quantities of ore 
were treated: 

Lead ore. 126,602 tons, or 51.5 per cent of total. 

Silieions iron ore and kaolin. 116,742 tons, or 47.0 per cent of total. 

Iron ore. 8,473 tons, or 1.5 i>er cent of total. 

Total. 246,007 

Consumption of fuel and (luxes: 

Coke. 14,452 tons, or 18.0 |**r cent of the ore treated. 

Coal. 7,057 tons, or 2.8 per cent of the ore treated. 

Limestone.;. 70,241 tons, or 32.0 per cent of the ore treated. 

Ironstone. 7,760 tons, or 3.1 i>or cent of the ore treated. 

The cost of smelting amounted to £1 14s. 0d. jier ton of ore. 

Working nummary, thawing grim* quantdie* awl value* of produce, with nel coft and 

net profit per ton of ore treated, for each half gear from Noirmlter SO, 1885, to May 
SI, 1S9S. 

Half year 
anUtny— Ore treated. Sliver jm>- 

ducol. 
lA'tul produced. Net amount received. 

Value per 
ton of ore 
treated. 

Tim*, cwt. '/r- U>. (tuner*. 7bn*, art, or. lb. / f. f l. £ *. d. 
Nov. 30,1885 . •18 0 0 0 85,605 7.442 12 11 
Mu\ ::i.\> 1.10C* 0 0 0 111, MU 87,053 5 2 
Nov. 30,1886 . 10,397 0 2 0 871, nor. 1,990 17 3 0 167,216 9 0 i5 2 5 
May 81,1887.. 18,410 in 3 0 Ki\ UM 2,8:«; 7 1 0 204,559 0 7 11 2 2 
Nov. 80,1887. 28,799 18 0 25 1,267,699 6,511 13 3 II 287.701 15 6 9 19 6 
May 31,1888.. 39,789 8 3 26 1,633.737 6,773 19 2 15 378,034 16 4 9 7 6 
NOV. 30. 1888 . 54,888 0 2 U 2,290,455 9,885 10 2 28 612,867 1 10 9 8 7 
May31,lH89.. 68,545 4 2 13 2,677.686 11. 117 10 0 12 685.897 12 8 8 11 0 
Nov.80, 1889 . 88, 639 0 0 0 8,825,013 13.660 4 0 15 744.931 1 10 8 8 l 
May 31,1*90.. 103,399 0 0 0 3,855,831 15,899 14 2 27 872,758 1 8 8 8 9 
Nov. 30,1800 . 103,912 0 0 0 3,872.546 14,93.8 19 0 22 974,7.58 13 6 9 7 7 
May 31,1891.. 138,645 0 0 0 4.918,124 24,222 12 1 9 1,185,669 17 3 8 3 9 
Nov. 30,1x91 . 147,473 0 0 0 6,028,914 17i 465 15 1 9 1,105,883 6 2 7 18 1 
May 31,1892.. 180,852 0 0 0 5,754,940 26,813 10 2 27 1,192,962 13 1 G 11 H 

Total.. 984,349 9 2 14 36,512,445 151,945 15 3 2 8,252,138 6 6 
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Working tumvuiry, shotring yro** qtiantitie* and mltu$ of jtroilure, u ith nr! roxf awl 

net profit per ton of ore treated, for each half year from November .if), 1885, to May 

81, 1893-^Continued. 

Half year 
ending— 

Total expenw*. 
including de¬ 
preciation, a 

Average 
coat i*er 

ton of ore 
treated. 

Profit per 
ton of ore 
treated. 

Disbursement of profits, lens balance* and 
Ntockft in hand. 

Dividend* 
and bonua. Depreciation. Construction. 

Nov. 30.18S.1. 
May 31,1880.. 
Nov. 30,1886 . 
May 31,1887.. 
Nov. 30.1887 . 
May 81.1888.. 
NOV.30.1KH8 . 
May 31.1880.. 
Nov. 80,1880 . 
May 31,1800.. 
Nov. 30,1800 . 
May 31,1801.. 
Nov. 30,1801 . 
May 31,1802.. 

Total .. 

Lcs* deprecl* 

UnUm-i' ennst 

X », <i. 
4,611 16 1 

24,100 3 8 
70,346 10 6 

121,021 2 2 
167,503 10 1 
170,700 0 1 
237,068 4 1 
203,1T2 1 10 
XV., 675 10 1 
403,48U I 2 
416,402 17 6 
•644,713 10 8 
682,145 14 6 
670,170 16 0 

X x. (t. X t. <1. X X *. d. X #. ft. 
2,582 16 11 

18,737 8 8 
10,612 0 5 
10,701 18 2 
86,881 m 8 
49, 470 16 10 
37,666 14 7 
54,837 2 6 
42,969 13 2 
44,827 3 11 
46,183 2 7 
10,080 15 2 
46,718 0 3 
13,174 0 8 

6 16 4 
6 12 6 
5 16 4 
4 10 6 
4 7 7 
4 6 7 
8 16 0 
3 18 0 
4 5 0 
3 18 7 
3 12 2 
3 14 1 

8 7 1 
10 0 
4 3 2 
4 17 1 
6 1 0 
1 5 6 
4 12 4 
4 10 0 
6 1 10 
1 6 2 
4 5 11 
2 17 10 

47,000 
80,000 
06,000 

162,0OO 
102,000 
240,000 
368,0U0 
464,000 
628,000 
676.000 
676,000 
676.0UU 

6,060 1 io 
7,045 3 7 
0,876 13 8 

11,788 6 6 
18) 175 1 1 
40,617 15 | 
46,604 8 7 
22,800 2 4 
22,626 7 6 
24,845 0 6 
26,678 6 11 

4.031,141 17 11 
Linn. 

(71,822 1 4 
231,218 16 8 

210,106 1 8 
• 

niethin.iut iM*r Udanretiheot. . . 

^Irruxin^'llv© of London realist Ion duu|a. 

BELGIUM. 

The .Socidtd generale do traitomont des minerals d'or, d’argent ct 
autres, Bruxelles, 91, Boulevard du Nord, exhibited samples of raw 
auriferous sulphurcts containing arsenic, antimony, and tellurium, 
known as refractory or rebellious ores, with illustrative samples of the 
same ores and products treated by a new process, known as Body’s, of 
which no further information has been received. 

GOLD IN GRANITE AND ALLIED HOCKS. 

In the representative series of gold specimens and ores sent by the 
minister of mines and agriculture from New South Wales to the Colum¬ 
bian Exposition in Chicago, in I89tt, there were numerous specimens 
from granitic and feldspathic lode stuff. Nos. 10, 11, and 12 of the 
collection were from “binary granite.'* No. 10 contained gold asso¬ 
ciated with copper pyrites and iron pyrites from the Challenger mine, 
Adelong. No. 11 was from the 978-foot level of the great Victoria 
mine, and No. 12 from the 770-foot level of the same mine. 

A pyritous granite was shown from Dargues Reef. Majors Creek, 
Braidwood. This auriferous stuff is described as 25 feet in width at 
the 225-foot level. Nos. 23, 24, 25, and 27 of the same collect ion con¬ 
sisted of auriferous feldspathic lode stuff, show ing some free gold from 
different mines at Galnal. Feldspathic lode stuff, w ith mispickel and 
oxidized pyrites, is found also at the Junction Reef, Manduranm. 
Auriferous quartz and feldspathic veinstone, rich in gold, occurs in 
the Hill End district and at Delaneys Dyke, near Molong. 
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In the collection from Sydney there were gold-bearing specimens 

with feldspathic ganguo from Sawpit Gully, Fairlield. Three mines 
at Timbarra were represented by masses of auriferous granite. The 

feldspathic ganguo occurs in some places in a breceiated condition. 

At Wan ns lode, Drake, New England (No. 140), tho gold is obtained 
from a siliceous feldspathic breccia. At tho Mount Graham gold 

mine, Pambula, the occurrence of the gold is described as “unlike 
anything hitherto discovered in any of the colonies. Tho lodes are, in 
the main, conglomerates and feldsitie breccias, in many instances only to 

be distinguished from the country by irregular walls. The gold is 

extremely line and difficult to follow. Frequently there is nothing to 
distinguish the gold-bearing from the barren stone. The drillings and 

the mortar are tho only sure! guides. 

It should be incidentally mentioned that specimens of vesicular and 
amygdaloidal basalt wore shown from Black Rock, Ballina, and claimed 
to be auriferous. 
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GOVERNMENT AND LAW. 
By Dr. Richard Hirsch, Judge, 

Government and law is not readily susceptible of being brought 
before the eyes of the visitor. Nevertheless the United States have 
gathered in the Government building a collection of the highest inter¬ 
est from a political and a historical standpoint, a collection which 
can not be excelled for perspicuity and practical demonstration. In 
most of the departments we find novel and practical arrangements, 
especially in the census department, which has exhibited the very use¬ 
ful Hollerith electric-tabulating system and shows how it is operated. 
The statistics given in the United States Government building are of 
the highest interest for completeness and practicability, and treat 
nearly all important political and commercial questions. 

In the anthropological department most of the States have shown 
how their prisons are conducted, and the work done by some of them 
is worthy of the highest admiration. The prison for men in Klmira, 
N. 1., and the prison for women in Sberborn, Mass., are two model 
institutions, unsurpassed by any in the world. 

For sanitary arrangements and good ventilation the Western Peni¬ 
tentiary, in Allegheny, Pa., is a most instructive example and worthy 
of imitation. For reform schools the work of the Lyman school, in 

e.stboro, Mass., of the New York school, in Westchester, and of 
t e State industrial school for girls at I Ain caster, Mass., show perhaps 
t e highest and best development of the juvenile reformatory system 
m America. The Massachusetts work is under the cottage plan (25 
or 30 to a home). The NewT York school at Westchester is under the 
(ongregate plan. All of them show a remarkable care for the individ¬ 
ual training of their inmates, much attention being given to manual 
training. 

I <an not fail to notice that this exhibit also is provided with excel* 
ent statistics, most of them being given on practically arranged cards. 

the foreign countries, Japan, Mexico, Russia, Spain, and New 
ut Wales have shown some examples of their government and law, 

especially of their prisons. 

col expo—02-kJ 721 
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(JKNKRAIi KKMAKK8. 

The department of the Exposition that treats of the eommerciul and 

social proldcms and questions of religion, charity, and cooperative 

works had to contend with many and great difficulties. Just as in 

human life, these questions penet rate all conditions, and as it is difficult 
to place them by themselves, crystallized and separated from the indi¬ 

vidual circumstances to which they are attached, so also the Exposi¬ 

tion has no department in which these questions are especially demon¬ 
strated. The only country which has given a social exhibit, contain¬ 
ing all branches, that can In* considered as a very excellent one, 

namely, the French Republic, has withdrawn from competition. 

Under these circumstances this splendid and highly instructive exhibit 
is no more to la* considered. The exhibits of the other countries are 

unfortunately widely scattered. From the Philadelphia workman's 
house on Midway Plaisanee to the anthropological building, which 

contains a great number of important and original objects, almost 
every building has something of value* for this report. The principal 
exhibits are to be found on the second tloor of the manufactures and 

liberal arts building and in the anthropological building. 
One's impression suffers greatly through the unfavorable locations, 

and, what is worse, sometimes the separation into classes has not been 
quite advantageous, but what I tind of the greatest disadvantage is 

that a full catalogue of the department, of which I will give a brief 
sketch, has not appeared. I have treated the exhibits by groups or 

classes according to their importance. 

Groci* 154.—( "MMKIM k, Tuauk, ami Banking. 

C/omm (V.9/7, h lnlonj and of trad* a ml own no m.—1 am h ighly 
pleased to notice on this occasion tin* excellence of the publications of 
the United States and the liberality with which they are dispensed to 

all who are interested. Especially meritorious are the United States 
consular reports, which are highly esteemed in all countries, and the 
brief, practical, and almost indispensable statistical abstract, prepared 

by the Bureau of Statistics under tin* direction of the Secretary of the 
Treasury. Also some of tin* State publications are quite remarkable. 
Of the foreign countries, Japan and New South W ales are uppermost. 

Both of these have published in honor of the Exposition quite a library 
of well-edited and instructive works, which will not fail to bring new 
friends to these highly civilized and progressive countries, new cus¬ 
tomers for their natural resources, and open new avenues to then 
commerce. 

Mexico has also* edited for the Exposition a valuable publication. 

" Mexico, its trade, industries, and resources, by Antonio Garcia Cuba*, 
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translated by W. Thompson." Other States have treated special 

questions; for instance, tlit* Saxon textile industry has published an 

interesting little report, and naturally publications of great extent are 
only required from States which are at a disadvantage through poor 

communications or through the novelty of their culture. 
Concerning communication we tind many highly interesting exhibits 

at the Exposition. Of the greatest interest is the exhibit of The 

Bureau of the American Republics, illustrating the resources, customs, 

industries, and commerce of Mexico, Central and South America, and 
the West Indies. I cannot fail to mention the excellence and accuracy 

of the special Exposition bulletin (“ How the Latin American Markets 

Maybe Reached by the Manufacturers of the United States,” Bulletin 

63, Bureau of the American Republics, Washington, U, S. A., 1893) 
and of the maps, especially the relief map of Central and South America, 

showing the proposed line of the intercontinental railway and existing 
railways and steamship lines. Also the relief map of the Nicaragua 

Canal, which is to be found in the transportation building, brings to 

view the constant desire for a nearer alliance between the United States 
and the South American countries. 

Altogether the Exposition demonstrates that the governments have 
returned from the error of considering railways superior to waterways, 

and we notice with pleasure the beautiful exhibit of the canal system 
of the State of New York and the various and comprehensive canal 
projects of the (remain Empire. 

Claw Sfflj {railtmy and fntnxportfitIon has undoubtedly 

found a full appreciation from another |m»int of view in tin* report of 

the judges of transportation. Here we have only to give a brief sketch 

from the historical and economical standpoint. Of the first importance 

are the excellent historical exhibits of the Baltimore and Ohio and of 
the Pennsylvania Railroad; further, the history of the development of 

railway track, given by the Georgs- und Marion-Be rgwerks- und llut- 
tenverein, of Osnabruck (Germany). 

Interesting and practical is the Mexican exhibition, showing the 

resources, beauties, and curiosities of the country. The Mexican (en¬ 
tral Railroad has published a well-illustrated and comprehensive work 

for the purpose of the Exposition, which will not fail to bring new 
visitors to this picturesque country. 

If the progress of railroads consists in the luxury and comfort of 
tin* passengers, then the coaches of Pullman and Wagner, which are 

arranged with a luxuriousness heretofore unknown, arc worthy of 

mention. An exhibit, remarkable for humanity and practical utility, 
aie the cars of the Live Poultry Transportation Company in Chicago. 

The result of the endeavors for the improvement of the railway 
ajstem, especially for higher security, can best ho seen in the new 

standards of permanent way, showing the abolishing of the joints and 
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the strengthening of the track. In the second I find much improve¬ 

ment in the construction of airbrakes. 
Concerning the navigation companies, not much is to bo said in this 

report. The most prominent exhibit is that of the North German 

Llovd, which gives, besides the ordinary models and photographs, some 
very interesting statistics showing the importance of this well-known 

line. 
In group 897 (method* and media of exchange) I can only emphasize 

the complete United States Mint exhibit, and the artistically finished 

Russian, Danish, and German paper currency and bonds. 
The group* 898-001 (rnanhou*, *y*trm*> hoard* o f trade, exchanged) 

are rather poorly represented, the only things worthy to be mentioned 

are the freight and coal-handling machinery of the link belt companies 

Chicago, New York, and Philadelphia, the exhibit of pneumatic tubes 

as cash carriers (Borledo Package and Cash Carrier Company), and the 

instructive exhibit of tin* business colleges, giving their plan ot work. 
Otherwise I have found only short pamphlets and photographs. 

(in** 902 (immrinu't I'laopante*), Although it was expected that 

this class would bring rich material, yet it is very sparingly repre¬ 
sented. It was fair to expect that the American companies, which 

hold a prominent and in some places a dominant position through all 

parts of the world, would show interest for the Exposition. Ihe 
exhibits consist mainly of photographs; statistics are given only for 
the New York Life Insurance Company and the insurance department 

of the. State of New York. The best exhibit in this class is given 

by the Nippon Life Insurance Company in Japan. This company, 
although established only in 1 HSR, has 128 agencies in Japan. It is 

well conducted.on practical business principles and effects ten dif¬ 
ferent kinds of life insurance. The blanks of application are very 

carefully prepared. They contain 26 questions, some of which being 

especially adapted to the Japanese character and mode of life. 
The cla**e* 908-906 are mainly represented by photographs, special 

exhibits of express companies were made in the California building 

(Wells, Fargo & Co.) and in Midway Plaisancc (Adams). 

Group 155.—Inkhtctionh and Organizations for the Increase and Diffusion 

of Knowledge. 

(la**** 907-910. — Most academies of science and letters, and sonu 

of the most important publication societies, have considered it an honor 
to he worthily represented at this Exposition. Besides the magnificent 

display of the Smithsonian Institution and the National Museum o 

Washington the efforts of the foreign countries in this direction shou 

be acknowledged with thanks. Hero also New' South Wales ran > 
first, as it has exhibited beautiful collections of minerals, wool, fiuits, 

and seeds. Mexico, especially the governments of Puebla and \uin 
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tan, have also sent interesting collect ions. Many of the collections 

made expressly for the Exposition have a great value to museums, col¬ 

lected for commercial purposes, and were highly appreciated by 

experts. 

Among the various and beautiful exhibits I have found the collec- 

tiona of minerals and horticultural and agricultural products especially 

interesting and instructive. They will undoubtedly find worthy treat¬ 

ment in the reports of the interested committees, just as the fine eth¬ 

nological displays in the anthropological building. 

Class 911 (libraries). The only countries which have sent library 

exhibits are the United States and the German Empire. The Ameri¬ 

can exhibit is arranged by the library school at Albany, N. Y., as the 

representative of the American Library Association; the German, 

which contains only the scientific libraries, by Dr. Graesel, of Berlin. 

Both show all branches of administration; they contain printed books 

concerning libraries, catalogues, pictures of library buildings both 

external and internal forms, reports, and statistics. 

The American libraries are more of a public nature. They aim to 

distribute knowledge among all classes. For this reason we find here 

popular books, ready access, long hours of opening, support of the 

Government, and special legislation. The catalogues are written in a 

popular style. 

In the German libraries sceintific interest prevails. They are for 

thorough research, and so books may be taken out for longer time 

than in America. I'he librarians are especially educated for this work 

and they themselves select the honks for the libraries. The catalogues 

are scientific works and are only for the use of experts. Popular 

libraries are in Germany very rare, but are now coming into existence. 

Croup 15 6 (hoc *al, industrial^ and <*oopcratiassoc iat inn*) is not 

worthily represented in the Exposition. France alone, which did not 

enter in competition, has over two subjects, while the official catalogue 

shows for all other countries combined only eighteen subjects. Of these 

Germany has the l>est exhibit. The German Empire sent a number of 

books and statistics concerning the workman's insurance, established by 

laws during the past nine years, and the Imperial insurance department 

hasexpressly prepared an instructive pamphlet for the Exposition. The 

three branches of insurance -the sickness, accident, invalid and old 

insurance, supplementing one another—mutually form a complete 

organization, which in its further development can not fail to exercise 

a great and salutary influence on the economical and social condition of 

the working people. In the few years since these measures became law 

nearly 1,000,000,000 marks, almost one-half contributed by the em¬ 

ployers, have been expended in the interests of the workmen. 

The trade unions in Germany are not so important as they are in Eng¬ 

land and America, nevertheless just those which have sent their litem- 
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ture to Chicago, the Verlmnd doutseher Gewerkvereino, are highly 
esteemed for their efforts in avoiding riots, promoting good feeling 
Ik?tween employers and employed, facilitating the obtaining of employ¬ 
ment and for leading the working class to higher moral and intellectual 
fields. 

Of Germany, we have yet to observe the charitable societies estab¬ 

lished and conducted by women, in connection with which a very 
interesting paper was published by Dr. Henrietta Tiburtins, for the 

especial purpose of the Exposition. 

The Russian women's associat ions also have profited by the occasion 
to show that they are also entitled to a high rank for charitable works. 

Concerning the question of dwellings for workmen, which for the 
past fifty years has taken an important position in consideration of 
social questions, we are sorry to observe that the Exposition has not 

served to greatly promote the same, a state of things which is still 
more to be deplored in view of the fact that also the French authorities 
generally complain of the too great uniformity in the plans of con¬ 
struction of such dwellings. the exhibit of plans of workmen's 

dwellings and institutions for recreation and education, for which 

Krupp offered prizes and which are displayed in albums in the pavilion, 
is very creditable. 1 he pictures of those dwellings already built are 
also of great interest. Further, we must remark the dwellings of 
Philadelphia and New York as being the only specimens of complete 

houses, whereas at the Paris Exposition of 188!) this department was 
much fuller represented. 

Ihe Philadelphia workman’s home is a handsome two-story brick 
house, which can be built for about #3,000, a sum that seems rather 
large, but as a matter of fact we must say that just in Philadelphia it 
is possible for the poorer classes to acquire in time the ownership of 

their dwellings through the easy conditions of payment. Of the 

2) 10,000 families in Philadelphia, four-fifths live in separate dwellings 
and two-thirds own them. 

I he New 5 ork house is frame, and can be built for $1,000. It con¬ 
tains two living rooms, three bedrooms, kitchen, bathroom, and three 
closets. Ihe model house is built of good material and sanitary plumh- 
ing. Ihe furnishing of the house costs about $300, perhaps a little 

too expensive for the ordinary workman. These dwellings can not fail 
to be of interest to both workmen and capitalists. 

Of the highest importance is the report of the Massachusetts coop¬ 
erative banks and building associations, prepared for the Worlds 
Columbian Exposition by I). Eldredge, of Boston. It gives an instruc¬ 
tive history and valuable statistics. The report of 1862 shows in 

existence llo banks with a membership of 54,484, holdiug 405,567 
shares; assets, $14,620,275.73. In 1876, the second year after the 
foundation, there were but 10 associations, with 2,266members, 16,861 
shares, and assets of $205,235.43. 
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We must also mention the Workingmen's Loan Association, which 
has sent a clear report and good forms. The purpose is to rescue the 
poor from tin* professional money lenders, who, in Boston, where 
the association was founded, used to take 8 to ID per cent per month of 
interest upon chattel mortgage of furniture and of other |H*rsonal 
property. The work of this association is very creditable and worthy 
of imitation. 

I can not fail to mention tin* valuable reports of the Charity Organ¬ 
ization Society of London, England. Words of praise for this model 
society, which has found disciples in many, but I am sorry to say not 
in all countries, are superfluous. The introduction to the English 
exhibits published by the Charity Organization Society in Ismdon is 
very valuable, especially through the instructive and practical charts, 
giving a full account of the tasks, the work, the growth, and the neces¬ 
sity of this admirable society. 

New South Wales has sent a list of her social, industrial, polit ical, 
and cooperative associations. This list, prepared by E. W. O'Sulli¬ 
van, M. P., for the Exposition, shows the interest and activity of the 
people of this country in social matters. 

Group 157.—Religious organizationh ani> hymtkms. 

This group is peculiarly American. A great many churches and 
sects have sent their publications, among which some are worthy of 
mention by reason of historical interest. The I'niversal Peace I’nion 
League, which also has found its place in this group, has exhibited a 
large number of publications and tracts, some of which are eloquent 
witnesses ot the aims and endeavors of this society. Interesting and 
valuable is the book Scientific Temperance Instruction in Schools and 
Colleges, by Mary K. Hunt, superintendent. Further remarkable is 
the work done by the American Tract Society, which prints religious 
literature and schoolbooks in different languages. 

I he work done by the American Bible Society in New York, which 
has published the Bible in two hundred and forty-two different lan¬ 
guages and dialects, is of high value for the history of civilization. 

Interesting statistics have l>een given out by the Young Men's (Chris¬ 
tian Association. This societv has 250,000 members in tin* tinted 
Mates, and does much work for the intellectual and social education 
and the moral development of its members. 





HAIR. 
BY 
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By Ki.i.ks l>. Bacon. 

Flair, since the beginning of the world, has ever been one of its chief 

beauties. Painters have immortalized it, poets sang its praises, and its 

possession is as much prized to-day as thousands of years ago. 

A hair is not the smooth cylinder that it appears to the casual 
observer. It is composed of numbers of t iny, horny luminaii, some¬ 

what as if quantities of thimbles were placed one within another, with 

an opening at the closed end of the thimble. The pigment cells have 

been analyzed by Liebig, who finds their constitution differing according 

to their color, in this manner: 

Pair hair. Hmwti 
hair. 

Black 
hair. 

Carbon. . 40-A4& 4HB 50 «T* 
Hydrogen. r»~r>76 iv-r.ia i. Ml 
Nitrogen.. . 17-93fi 17 VM 17-095 
Sulphur an<l oxvgen. *4-149 

From this it seems that golden hair owes its brightness to an excess 

of sulphur and oxygen, with a deficiency of carbon, while black hair 

owes its jetty aspect to an excess of carlsmand a deficiency of sulphur 

and oxygen. Vaquelin traces an oxide of iron in black hair, also in 

red hair. The coloring matter, however, forms but one portion of the 

difference existing lietwecn the soft luxuriant tanglesof the Saxon and 

the coarse hiue-black locks of the North American Indian. The size 
and quality of hair, and the manner in which it is planted, tells greatly 
in determining the race line. 

An ancient German has undergone the immense labor of counting 

the number of hairs in heads of four different colors. In a blonde 
he found 140,400 hairs, in a brown 100,440, in a black 102,002, and in 
a red head 88,74t>. That the red and black lack in numbers was com¬ 
pensated in bulk, so that the scalps were probably alwmt equal in weight. 
It is to the fineness and multiplieity of hairs that blonde tresses owe 
their rich silkness, which has made them such a delight to artists. 

There is a beautiful kind of fair hair that has a peculiar shimmer 
like metal, to which is applied the word “golden.” Some Idack hair 
has quite a blue steel-like luster where the lights arc like flashes of 
blue steel. The mixture of white in black hair losing its color is also 

metallic in character, like gray steel or the fracture of iron, and is 
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called 44iron gray.” Another kind of gray hair is called ‘Silver ” 
resembling that metal. Still greater is the diversity in warm tints; 

pale gold runs into full gold, that into coppery color. Then therein 

red, auburn, and lastly dark, almost black hair, with shades of red in 
it, but this is very rare. 

In this country red hair was formerly more derided than praised. 
Of late years we have begun to appreciate its beauty, immortalized by 
Titian, Georgina, and Paolo Veronese. 

The hair of the albino is white, like floss silk or spun glass, and in 

itself is a thing of beauty. Among the Indians who dwell upon the 
banks of the Amazon white hair is solely an attribute of age. as they 

retain the blackness of their abundant long straight locks to the ages 
of 70 or 80. 

As a rule, with all nations,gray hair is a sign of age at much earlier 

years than the above, yet sometimes it is hereditary with young peo¬ 
ple, and is now no longer concealed by dye or wigs, but proudly worn 
its most beautiful and becoming. 

Sometimes illness, sudden terror, or great mental disturbance will 
blanch the hair, as in the case of Marie Antoinette, whose head turned 

gm\ during the night preceding her execution. In such cases it is 

presumable that the blood sends some fluid amongst the pigment of 
the hair, causing it to discharge its color. 

I he strangest hair is that of the Hottentots and Bushmen, which 
grows over their heads in little tight knots, like periwinkle shells, with 

interstices between on the scalp perfectly bare. This to us would he 
fai from beautiful, but in their country is considered the perfection of 
hair dressing. 

Some nations shave their heads to a single topknot, which, monopo¬ 
lizing all the nourishment, grows, as with the Chinese, to great length. 

1 hese braided tails are often coiled about their heads, forming so 

substantial a covering as to resist a sword cut. But fashion leaves 
the sides of the head bare, unprotected, and blue, from continuous 
shaving. 

I he Japanese men and women wear their abundant black locks 
intact, biking much delight in combing and oiling them. The women 

whom we all saw in the Japanese village at the Chicago Columbian 
Exposition of lsn:; had a fascinating way of twining the long shining 

bla< k locks through their fingers and securely knotting it on the back 
of the head without aid of comb or hairpins, a marvel to all who saw 
it thus quickly and deftly arranged. 

In the eleventh chapter of the First Epistle to the Corinthians, St. 

au ann°ooees that “long hair is a shame unto a man, but a glory 
unto a woman. I his probably alluded to some special extravagance 
on tie pait of tin* ( orinthians, and not to men's hair hanging only to 

h ii s ouldeis, as Milton describes that of Adam, w hilst Eve’s “hung 
uow n to her lovely waist.” 
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The occupation of the sexes seems to account for men usually wear¬ 

ing their hair shorter than women so as not to interfere with their 
robuster exercises. There are occasional exceptions to this rule, as in 

some tribes of North American Indians, whose warriors encourage 

their hair to grow to inordinate length, for it is the women who do all 

the actual hard work, whilst the braves, in intervals of chase or war, 

lounge about their wigwams, giving undivided attention to their long 

hair. Also in Brittany, in former days, men wore their hair long, 

and the women cut and sold theirs, concealing what remained under 

large white caps or Ismnets, vastly preferring these artificial creations 

of linen and starch to dame nature’s handiwork. Indeed, until lately 

a woman was not considered in full dress while a single tress could be 

seen. But the world moves, even in Brittany, the main center of the 

present hair trade. Bonnets are not so universally worn, and the 
market may languish in future years for lack of material. 

WIGS* 

Who made the tirst wig? This question carries us far back into 

past ages, for have not wigs and artificial lieards been unearthed from 

ancient Egyptian sarcophagi of Pharaoh's time? Who knows but that 

all those majestic Nine vitos of sculpture, whom Mr. Bayard discovered, 

with wonderfullv twisted ltack hair covering their shoulders mav not 
have borrowed much of their dignity from the hair and beards of 

their captives, manufactured for their use by the skillful hands of 
Assvrian barbers? 

V 

The Greeks wore their hair short and curled, confined by a fillet. 
It is only in the antique busts of the so-called “barbarians” that we 
find the locks flowing. The Greek women encouraged the growth of 

their hair, and bound it in various graceful ways at the back and top 
of the head. Among the antique busts we remark a great variety of 

hair dressing, even among the semblances of the gods. Jupiter and 

Hercules, Mercury and Apollo have each their particular character¬ 
istics. Homer, who sang of them all. has yet another style, as repre¬ 
sented in a fine head in the British Museum, and another in the Naples 

Museum, which have long thin hair, smoothed carefully forward and 
confined with a fillet, so that the tresses curl gi*acefully on either side. 
The thatch, so to speak, of the brain has commonly been cared for and 
its absence regretted. 

In the Greek divisions of the head into four parts of upright meas¬ 
urement one-quarter was allowed for forehead and one for hair, of 
which the line of growth was a regular arch from ear to ear over the 
forehead, making it thus small and low rather than expanded. The 
Homans carried this rule still further, and after going to the extreme 
in baldness with busts and statues brought the line of hair very low 

over the eyebrow s, as in the beautiful and well-known bust of “ Clytie’' 
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in the* British Museum. Occasionally the Roman women cut their hair 
ipiitc short, dressing it so artificially and in so many short curls that a 
wig is strongly suggested, as in the otherwise charming sitting statue 
of “Agrippina" in Rome. 

About the year 300 B. C., Tieinius Mamas brought barbers from 

Sicily to Rome, who first introduced the custom of shaving and per¬ 
fuming the hair. Men did not shave until k2l years of age, when the 

beard was cut off in solemn assembly and consecrated to some favorite 

god, the crop of hair being cut at the same time and usually dedicated 
to Apollo. The Romans continued to shave up to the time of Hadrian, 
who, having an ugly, blotchy skin, hid it, so far as possible, by means 

of his beard. The Emperor's example naturally was followed, but on 
Hadrian's death (138 A. I).) shaving was resumed. 

fai.sk hair. 

In the satires of Martial (43 1(4 A. I>.) we first find mention of false 
hair. He speaks of it as “capillamentum," or “gerieulum," in such 
manner that we presume the false hair wasaflixed to the skin. Its wear¬ 
ing was not likely to be discontinued, as it added much to personal 

comfort and vanity, and we may safely assume, that at the disruption 
of the empire, when materials for progress were 
scattered far and wide among of her nat ions, that 

the art of manufacturing false hair was one of 
the benefits thus widely disseminated. 

HAIR IN FRANCK IN THK SKVKNTEKNTH CENTURY. 

f% S£s$f 1 (Ihot-1343) had never cut his hair 
* J ‘ from childhood, and the peruke or wig was 

invented to enable those to Ik? fashionable to 
whom nature had not been so lavish in flowing 

locks. lTnder Louis XIV (1638—1715) the size of perukes had so 
grown that the face appeared as a small hickory nut in the midst 
of a vast sea of hair (see plate No. 1) which for a long time retained 
its natural color. 

Plate No. I. 

HAIR IN ENGLAND IN THE SEVENTEENTH CENTURY. 

In Milton's time (1608-1674), during the reign of Charles I, Charles 
II, and tin* Commonwealth, even tin* Puritans at first wore their hair 

in Adam's fashion, hut afterwards cut it much shorter than did the 
Cavaliers, from whence came the name of ucrop-eared knaves," and 

“ Roundheads." Some portraits testify that Cromwell originally wore 
long hair, and his secretary, the author of Paradise Lost, wore his 
parted, and flowing in waves to his shoulders, like his own Adam. 
Soon alter this it became the custom for men who laid excellent hair 
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of their own to have it shorn and wear a wig, whirl) indeed wa> an 

indication of gentility. In 1714 (the date of George I\* ascension to 

the English throne) it was a la mode to have tin* wig bleached, which 

process resulted in such a dingy, ashen-gray hue that powder was 
applied—a wonderful device which spread from Paris all over 
Europe. This fashion of w igs had its advantages, as a Imsy man might 

send his wig to he dressed without disturbance to himself, but on the 

whole the disadvantages predominated, and in 17A2 the naturul hair, 

powdered and tied intoa queue, was universally worn, to rout which in 
France required a revo¬ 
lution, and it fell with 

the monarchv in 1793. 
•r 

In England queues 
continued until 180S, 

Plate No. 2.—Hairdriwintf ‘n New 
England in 180). 

Plate No. 8.—IIninliv**lntf In Now KnifUml 
in 1801. 

W en t ey were abolished by an order from George III. In American 
poitraits taken both before and shortly after that date we notice the 

queue without powder. (See plate No. 2.) The women of that time wore 
their hair negligently arranged, and bound by a fillet (as in plate No. 3.) 

uimg’this time, in 1<00, the fair sex were not behind their lords in 
an ornamentation, as a stroll through portrait galleries of those days 

wi testify. What horrible inflictions must they not have undergone, 
w on they partially abandoned wigs and piled up their own Imir to 
immense height on frameworks filled out with wool, tow, and hemp 
and covered with false curls, rolls of hair, pomade, feathers, flowers, 
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Flats No. i.—A I>on<lon fashion 
In 1777. 

and jewelry. Those who still continued to wear wigs, arranged in the 
prevailing style, were more fortunate, as they could he dressed inde¬ 

pendently, for the labor of building up this st range structure on the 

head prevented its being done frequently, 
so that it was not renewed for several weeks, 

being retouched externally and covered with 

fresh odors to conceal any disagreeability 
which might issue from the interior. With 

this knowledge we can easily believe the 
accounts given by those who wrote and 

preached against these ridiculous enormities 

of fashion, and who assure us that the interior 
of these headdresses wore commonly tilled 

with vermin. 

In the London Magazine for August, 1768, 
a correspondent says: “ I went to visit an 

elderly aunt, whom I found pulling otf her 

cap and tendering her head to the ingenuous 

Mr. Gilchrist, who has lately obliged the public with a most excellent 

essay on hair. He asked how long since her head had been opened 
and repaired; she answered, ‘ Not above nine weeks.' To which he 

replied, ‘That was as long as a head could 
well go in summer.' for he confessed that 

‘ it began to be a little hasarde.'1' The de¬ 
scription which follows of the opening of the 

headgear is too disgusting to repeat. (Seo 
plate 4.) The men too piled up their wigs, 
as in plate 5. 

Some of Gainsborough's (1727-1788) por¬ 
traits, and many bv French artists, of ladies 

of the French court, perpetuate this fright¬ 
ful fantasy, accredited to the unfortunate 
Ma rie Antoinette, and it is worth mention 

that while this English artist was slowly win¬ 
ning his fame at Hath, there dwelt in that 
same city a hairdresser of such transcendent 
talent that he was far more honored and 
better paid than the painter. So highly was 
he prized that ladies of fashion would sub¬ 
mit to his operations, days before thov 

were to exhibit at some brilliant fete, sleep- 
ing at night in an upright fashion lest his 
artistic work might be damaged. Truly, the advice given by St. 
Pet*'r nearly nineteen hundred years ago, at a period when the culti¬ 
vation ot hair was of much interest to Roman ladies, was not heeded 

Flats No. 5.— An exquisite, or 

*• mAccaroni," in London, 1773. 
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by these votaries of fashion: “ Whose adorning, let it not be that 

outward adorning of plaiting the hair, and of wearing of gold, or of 

putting on of apparel; but let it lie * * * that which is not cor¬ 

ruptible, even the ornament of a meek and quiet spirit, which is in the 

sight of God of great price." 

WIGS OF T1IK PRESENT DAY, 

As demonstrated in the exhibits at the Columbian Exposition, are 

more perfect as works of art and convenience than ever before, and 

are triumphs of manual skill and mental deliberation. The present 

ventilated hair-foundation wig is made upon a lace foundation com¬ 

posed of human hair itself, so that its weight is nothing, and into this 

are notched the hairs one by one, and when placed upon the head the 

parting shows the veritable scalp from which each hair seems growing. 

So perfect a result that those who wear them now need be under no 

apprehension lest the world may penetrate their secrets. The artists 

in hair are mostly women, whose slender, deft fingers render them 

especially adapted for this work. 

Messrs. J. F. Armand & Co., of Toronto, Canada, showed a man’s 

gray wig, ventilated vegetable foundation, weighing three-fourths of 

an ounce, price $24. A most artistic and beautiful piece of work, as 

was also a woman’s wig of white hair, 24 inches long, weight 1$ 

ounces, cost $42. K. Burnham, of Chicago, showed a beautiful wig 

of gray hair fora man, made on ventilated hair-foundation, weight 1 

ounce. Ladies' fronts made in the same wav. All the above exhibits 

were so perfect that it was impossible to tell where art ended and 
nature began. 

EXHIBITS FROM DIFFERENT COUNTRIES. 

Exhibitors in hair applied for awards from Great Britain, Argen¬ 

tine Republic, Mexico, and the Cnited States. The following received 

awards for excellence of design and execution. 

CiRKAT BRITAIN. 

Represented by J. F. Armand Co., Toronto, Canada, made an 

exhibit of everything pertaining to tin* artist in hair. Besides the 

two wigs spoken of above, showed a complete line of wigs, bangs, 

switches, fronts, curls, puffs, and hair jewelry, all of great beauty and 

excellence. Average cost of Umds and curls, #2.75; switches, #7 to 

$12. Workmen’s average wages, $12 per week. Average price for 

prepared hair. $20 per pound. They import from Paris, London, and 

Oppenheim, Germany, 

col ex i*o—02-17 
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MKX ICO. 

Mexico sent many articles of Imir work. 'The most notable who 

received awards aro; Elena Reyes, Guadalajara, exhibited a case of 

hair jewelry and flowers; a necklace rope, hollow, beautifully braided; 

exquisitely fine hair-lace work made into rosettes, serpent-twined 

bracelets, and pansy breastpin and earrings, and lino spray of flowers, 

all very original in design. Vieonta Loro to showed handsome hair 

jewelry, broad bracelet jetted with beads, two beautifully woven open¬ 

work flat necklaces, spray-of-ttowors breastpin, earrings in shape of 

shells, and a hair ring. Margarita lVrche, two hair chains mounted 

in gold. Josef Solas, cigar case of horse hair, very finely woven, close 

and durable. 

AKOKNTINK RF.IH IILIC. 

Uie following deserve special mention; II. Thierry, Buenos Ayres, 

exhibited a truly wonderful life-sized portrait of (iambetta, worked 

entirely with human hair. Agel Scoputi, Buenos Ayres, exhibited 

horsehair, very chain and long, to be used for upholstery and mat¬ 

tresses; also bags, made by hand, of tightly woven horsehair, to be 

used for straining grease in the manufacture of candles, and so pre¬ 

vent impurities from passing into the molds; also hail* jewelry, brace¬ 

lets, necklaces, earrings, pins, and brooches. Jesus (astano. Buenos 

Ayres, exhibited beautifully wrought hair flowers* 

CNITKI) STATUS. 

E. Burnham, of Chicago, made the largest and handsomest exhibit 

from the l nited States of everything pertaining to hair and its work, 

all on ventilated hair foundation wigs, fronts, bangs, coiffures, curls, 

puffs, switches, coronets, rolls, plats, scalps, chignons, scratches, and 

hair jewelry; also a finely executed portrait of General Grant in hair. 

- * some of his goods directly from Europe, also 
through commission houses in New York. 

HAIR TKADK. 

* curious trades is that of the traveling human-hair 

merchant, who obtains it from convents and from the rural districts 

and villages whose women grow their hair year after vear for the 

market, and see nothing humiliating in turning an honest penny by its 

sale. Ordinarily a small portion of the front hair is reserved and 

cleverly arranged to conceal the ravages of the shears. The traveling 

hail merchant reaps what has been appropriately termed the “hair 

hai \est. Each man has a specified district, throughout which he is 

well know n, and starts on his journey early in the summer, when the 

natuial covering of the head may be removed without serious damage 

to the owner, lie starts with cash to pay for his goods, and also w ith 
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jt line assortment of cheap jewelry and trinkets of all kinds. Formerly 
luiir was us willingly sold in exchange for such ornaments as for cash, 

but at the present day the peasant generally knows the value of filthy 

lucre, and prefers her payment through that medium. The arrival of 

the hair merchant at certain places, always occurring at the same time 

in the year, needs no advertising, as customers an* awaiting him. 

Fortunately for the women there is a competition among buyers, 

and at country fairs girls may be seen wandering from one shearing 

booth to another, their Ion# tresses streaming in the wind, in order to 

procure an additional cent or more upon their flowing crops. The 
business is managed rapidly, the severance I icing accomplished in two 

minutes. As soon as the hair is cut it is tied up, weighed, paid for 

(the price having previously U*en settled), and thrown into a basket, 

the weight varying from one-half pound to 1 pound. Formerly the 
pool girls were exposed to robbery. \\ Idle traversing country roads 

they were often waylaid by ruffians, who, amidst brutal jokes, would 
shear them of their marketable commodity. This liecamc so common 

- (Scniumy that it almost extinguished the trade, and 
was only su I slued hy severe punishment. The hair trade after this is 
rallied oil hy wholesale merehants, who pay the collectors a fair |a*r- 

centago and, after prej>aring it for market, sell it to the hairdressers, 

l’aris, being the center of fashion, is naturally the depot of such fash¬ 
ionable material, hut it must not lie sup|Miscd that the annual weight 

which passes through French bauds is entirely the growth of French 
soil. Fram e imports from Sjwin, Italy, China, Japan. (iernmny, Hel- 

gmm, and other countries, as the following official returns for the 
year 1892 will show. 

Spain. 
Italy. 
China. 
Japan.YY.Y. 
Uernmny. 
Beifium.;;;;;; 
Other coumriea..* 

,, Total. 
Value In franco. 
> alue fa r unit, franr* 

Ilnlr tin- ilnlr unit in- ntnim 
fwturvd. fnctunxl. 

Ki It */ni nip. KiltNjrutHP, 
1,800 

S3. xiy iii 
26, JUI 

I, 672 340 
347 
860 

1,817 143 

64,422 1,090 
817, mo 20,426 

6 26 

1'ItICES. 

This may he taken a* the actual general market value at wholesale 

In Canada tin* average price of prepared hair is £20 per pound. 
In the United States the average price of ordinary prepared hair is 
tIo per pound. Blonde and golden hair are more expensive than other 
colors, costing 25 to loo percent more, according to texture and shade. 

Pure white hair, 24 inches long, is worth £40 per ounce, and less pro 
rata, according to the amount of colored hair mixed with it. 
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bYmch r.r/tort* in JSllJ, 

Hair iim 
manu 

fact u rod. 
Hair manu¬ 
factured. 

Belgium. . 
Kilogram*. 

1,207 
70 

1,929 
1,186 
4,668 

Kilogramt. 

England. 1,512 

United dtatea.. 4,571 
909 

2,308 
Germany. 
Other countries. 1,149 

Total. 10,888 
121,881 

14 

9,830 
195,980 

30 
Value in francs. 
Value jar unit, francs. 

From this, iik Tedible as it may seem, wo timl that the French imports 

of unmanufactured hair in IN92 wen* tons, or 141,729 pounds. 

Of manufactured hair, in that same year, France imported 12VA tons, 
or 2,398 pounds. She exported tin* largest amount of hair to the 

United States—of unmanufactured hair she sent us over 44 tons, or 

10,269 jxMinds, and of manufactured huir 42V7\> tons, or 10,056 pounds. 

11 AIK IMPORTED INTO TIIK UNITED STATES. 

I have been unable to find any other statistics with regard to the 
amount of hair imported into t he United States of late, though the cost 
value of the imports are given by our Government for four years, and 
run thus: 

Yean. 
Human lutir 

raw. un 
cleaned, and 
not drawn. 

Human hair 
dean and 

drawn, not 
iimmifac 

lured. 

Human hair, 
mainline 

tured. 

1890... 825,200.00 
82,614.51 
33,596.40 
37,842.00 

828,819.00 
81,521.00 
25,028.00 
24,609.49 

1891. 870,318.00 
97,118.00 
84,210.00 

1892. 
1893. 

It will thus be seen that, as our dealers gain in dexterity, less man¬ 
ufactured hair is imported and more in the raw state. It is probable 
that 100,000 pounds of human hair was imported by the United States 

last year, chiefly from Paris and Germany. England has hair collect¬ 
ors who gather up, dress, and prepare for the market, not only the 
spoliaot hair-dressers’ shops, but that from private houses and institu¬ 
tions. In this country we have not yet become so provident. 

BALDNESS. 

It is impossible to state with accuracy how ancient is the prejudice 

against baldness. Julius Crosar (who was killed 44 B. C.) petitioned 
the Senate for permission to wear a wreath of laurel in public to con¬ 
ceal, as he said, the loss of his hair, though, perchance, ho aimed to 
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accustom the populace to his wearing the semblance of u crown! The 
Emperor Tiberius (4‘J B. C.-72A. D.) wrote a treatise on the manage¬ 

ment and preservation of the lmir. 
We are now inclined to claim for the unclouded forehead a greater 

elevation than did either the Greeks or Romans, and it mav be noticed 
in works of to-day, where beauty and dignity are sought, that con¬ 

siderable more than one-quarter of up-right measurement is allotted 

to the frank, uncovered forehead. This clear brow is the attribute of 

man, and there is peculiar intellectuality in a clear temple, as if, indeed, 

those parts were especially the thrones of thought—as if w here the 

hone is thinnest, the brain is most recognized. Therefore the noblest 

and most intellectual character in male form is gain'd when the hair 
is somewhat sacrificed to the head, w hen the forward and nobler por¬ 

tions have apparently grown bare through exercise, the hair I icing 

confined to the back part of the head. Such is the case w ith many of 

our most intelligent men of the present day, and such was the apjiear- 

ance of Shakespeare when !Lr> years of age, who, in the “Comedy of 

Errors," indulges in this quaint raillery on the subject. Antipholus 
asks ‘“why is time such a niggard of hair, being as it is, so plentiful 

an excrement?" Orornio answers, *• because it is a blessing that he 

bestows on boasts; and what he hath scanted men in hair, he hath 
given them in wit." 

COMBS. 

Combs seem to have l»een used by the ancients rather for adjusting 
than for fastening the hair, the pin or bodkin (acus) having been 

chiefly employed for the latter purpose. For hair combing l>oth 

wooden and ivory combs were used in Egypt, with teeth on one side. 

Greek combs were made of boxwood, obtained from the shores of the 
Luxinc. Later, they were made of gold, silver, bronze, and iron. 

The earl}’ Romans had some combs w ith teeth oil liotli sides, like our 
fine-tooth combs. Ladies high combs, as an article of dress and 

luxury, date back many centuries. The highest and rarest carvings 
of tortoise shell were worn in Spain and also in France, where combs 

of ivory, inlaid with gold and pearls, were still more fashionable 
among dames of rank. S]min still keeps up its reputation at the pres¬ 

ent day, as was demonstrated by an exhibit made by M. Martruda, 
Salvigdon, Provencals, which added to its many medals by one from 
our Columbian Exposition. 

, Combs arc now mostly made of horn, bone, and india rubber. Horn 
i> softened and split into tliin scales and these are pressed into plates 
t e size, shape, and thickness of the comb, which is then cut by 

machinery. Most admirable imitations of tortoiseshell are made by 

veing the horn. Ox and cow horns come from South America and 
Australia, and hutlalo horns from India, China, and Siam. 
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Messrs. S. R. Stewart 6c Co., of Aberdeen, Scotland, made a fine 
horn-conib exhibit, which received an award, milking their thirteenth 

award from different countries. They employ about 1,000 hands in 
their works, and cut up 100,000 horns per week. 

India-rubber combs are now most extensively used and are manufac¬ 
tured by pressing the caoutchouc to the required form in molds, after¬ 

wards vulcanizing or combining it with sulphur. The most convenient 
style of these for use is made with a handle. (See plate No. 6.) 

HAIR TOOLS. 

Nichols 6c Co., ot ( hicago, Ill., exhibited tine curling irons, of new 

make, with wooden handles to prevent burning the hands, and received 
awards for these and some new patent fixtures to put over gas and 
kerosene lamps to heat the curling irons. 
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THK CAN NAS. 

11 v Fkkd K axmt. 
m 

In reference to this group, which is one of the most important of 

decorative plants, a review of its introduction, history, and development 

is here recorded. All the species are originally from tropical India or 
South America, except Flaeeida, which is a native of our Southern 

States. Indica was tirst introduced to gardens in 1570. Asa plant of 

economic value the t anna is of great importance. Its leaves were used 
as envelopes, from which circumstance the French name ot the plant, 

Balsier, is said to have arisen. The common name, ** Indian shot, 
arose from the fact that the plants have black seeds, which were used 
as shot in the destruction of small animals. The original s|)ecjes, lioth 

in Europe and this country, were cultivated for foliage effects rather 
than for their flowers. The flowers of all, excepting Iridiflora, are 

inconspicuous when compared with the magnificent varieties ot to-day. 
The variety known as 44 Kheniunni *' is the Iridiflora introduced I com 
Peru in lSlti. 

745 
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As before mentioned, the Canna up to within the past fifteen 
was grown in gardens as an ornamental fijiage plant only, and ml 

Florence Vuiiglmn.—Indlv id mi I UuWcr, Color, yellow N|»ottcd red. 

of the dark-leaved varieties are as brilliant and effective as the Ora- 
Ca*nas. \\ itli the development of tin* size of the flower came a red lie 

Alphnrixe lkmvier. Individual llowcr. (Jolor, deep glowing erimson. 

tion in the stature of the plant. It is to the French misers we ow 
the first and most marked improvements in the size and brilliant col 
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orinjr of the flowers, and cultivators of seedlings of this country are 

turning their attention to the raining and distribution of new varieties. 

The exhibit at the World's Columbian Imposition was a most complete 

and unique display, which proves that tin* ( anna in its present form is 

the most desirable plant for general garden ornamentation. There 

were on exhibition in round numbers 10,000 plants in 200 varieties. 

The best and most desirable varieties will be found in the following 

list, and are so well known as to need no further description: 

Madam (W.v. 
Florence Vaughan. 
Alphonse Bouvier. 
Capt. P. de Suz/.oni. 
Kgandale. 

Francois Croy.v. * * 
(ierumnia. 
J. C. Vaughan. 
J. I). Cain is. 

Paul Man|iiant. 
Paul llruant. 
Count Honuv do Clioiscul. 
('olumbia. 





ClhKli AND FRUIT JUICES. 

By Lruwto Bciiillkk, Judge. 

The World's Columbian Exposition has proved to us tho fact of 

many things. It has given us the opportunity to eompare the products 
of the different countries of the globe, and we are now pretty well ena¬ 
bled to see which country is the first, which is the leader. 

In the following I give my experience in a certain line of horticul¬ 

ture, which has been gained by comparison and conversation of and 
about such cider, perry, vinegar, and expressed juices of berries as 
have been exhibited. 

As different as the fruits are which are gathered in different loca¬ 
tions of tin* glol>e, just as different we find the manufactured products 
gained therefrom. 

I he comparison of the different wines has given the certainty that 
no Rhine wine can be produced anywhere else but on tin* Rhine; that 

no Bordeaux will grow but around Bordeaux. It is just the same 

with all berries and fruits. When taking the fruits gathered in the 
l nited States in comparison, it shows that pretty nearly every State 

produces a different fruit. The apples of the South differ from those 
of the Northern States in size, and especially in taste. Tho South pro¬ 

duces a fruit of wonderful perfection, but the delicate and pleasant 
taste, the bouquet, if I may use the word, can only be found in fruits of 
the Northern States. This is caused by the different climate as well 
as by the soil, and this explains that France and Germany, which are 
situated farther north than the greater part of the United States, 

which here comes especially into consideration, must produce a better- 
tasting fruit than the United States usually does, which will also be 
found true, of course, in the perries, vinegars, and juices. The class 
I am speaking of concerns the juices of berries only. 

™ hen taking the catalogue in hand, we find that America is the 
smallest exhibitor in class 143, which gives us the right to say that 
other countries, especially the European, are ahead in the manufacture 
of juices. America, of course, is too young to know or to have made 
the experience for herself in the said line of horticulture; but Germany, 
which had gone through many hundred years of experience before the 
discovery of America, has had plenty of time to make trials in all dif¬ 
ferent ways, and at the present the pressing of fruit juices has grown 

749 
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to a very important industry all over Germany. I boo to excuse that 

I can only speak more plainly about .Germany, as I have no experience 
whatever how far other countries of Europe have succeeded herein. 

America gave us nine exhibitors, whereas Germany had thirty- 

seven, Great Britain two, and there were a few from other European 

states, but as they are not mentioned in the official catalogue, I am 

unable to recollect the exact number. This figure proves that this 

industry is mostly accomplished in Germany. In fact, there is hardly 

one great city in Germany which has not fruit presses, and pretty 

nearly all great farmers of the more intelligent classes pressor prepare 

their own fruit juices, and many well-off families in cities do the same. 

The way to prepare the juice is too well known and I do not think it 
necessary to lose any words about it, but it is well to know that the 

Government in Germany encourages the public in the wav of offering 
prizes at local exhibitions, and sends out tutors to lecture on the prep¬ 

aration of fruit juices in order to increase the cultivation of such plants 

as can be of value in this respect. All public roads throughout Ger- 
nuii\ ,u<* planted on both sides with fruit trees, and many a wall of 

thr rail toad (I mean the elevation on which lies tin* track) is adapted 

for the cultivation of gooseberry, currant, and other bushes. The 
law foi bids the public, by penalty, to destroy places where the blue¬ 

bell ies and elderberries grow in the woods, and thus enriches every 

spot in the country. A slight record says that more than 1,000,000 
maiks are gained every year by the poor working classes in gathering 
bluebei i ies, elderberries, and st mwherries. I low many millions could 

be obtained in a country many times larger and richer than Germany, 
Ilii> i> a question ot the welfare of the common public, and it is the 

i eun afford it to teach tin* public how 
to enrich its own property. This little herrv, growing wild in the 

woods, has become in this day such an important factor that I have no 
hesitation in saving some people would starve if they could not gather 
the berries and sell them. 

The wild-growing kinds of berries are the blueberry, huckleberry, 
eldei berry, cranberry, strawberry, raspberry, and blackberry. But 
it shall not In* said that some of these are not cultivated. It is a fart 

that we ne\ei had any result in the cultivation of blueberries, Imckle- 

bei i ies, elderberries, and cranberries, whereas blackberries, raspberries, 
goosebenies, and strawlierries have been improved to a verv great 
pel fection by cultivation, the latter, of course, only in so far as size 

is concerned; but we will never be able to get that beautiful flavor, 

t at bouquet, to the cultivated strawberries that we find in the wild- 
giowing benies. Raspberries and gooseberries are grown in large 
qu.mtitn > all over Germany, and there is hardly one man who calls a 

property Ins own who does not grow them. There is, in fact, no child 

•at does not know these berries and appreciate them. 
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The German Government erected sc hools, combined with trial Holds, 
on which new kinds are to be proved, and the result, after examination 
by the chemist, is published in every newspaper. In this way a valu¬ 
able plant is quickly known to everyone, and in a few years it may be 
found all over Germany. 

Germany had on exhibition the juices of different berries, and no 
one took hack his exhibit without getting a medal, which shows again 
that the products have been appreciated by the jurors. From a sani¬ 
tary standpoint the juices of berries are very valuable, and a high 
place may be given especially to the elderberry and currant juices. 

The sparkling cider of currants, as exhibited by A. H. Detert. Ber- 
lin, caused a great sensation among the jurors. It is so refreshing and 
of such a pleasant taste that even strict temperance people have been 

* delighted with it, and I received many a flattering compliment for the 
perfection of the currant champagne. The currant wine exhibited by 
C. W esche, Quedlinburg, received highest awards at exhibitions in 
France, England, and Germany, and is known as one of the best drinks 
for convalescents. 

Il judgment of these juices could have been rendered during the 
early part of the hair the result would have been far greater, as most 
of the products suffered much from heat during the Fair, and in con¬ 
sequence of which the jurors could not get a full idea of the quality. 

In comparison to the juices of the United States, I dare say that 
some ciders and vinegars have been of splendid quality, but in gen¬ 
eral the taste of the perry is too strong and the aftertaste not very 
pleasant, whereas only our gooseberry wine leaves an aftertaste. 

It requires too great a study to be competent, and as I was engaged 
too much in the welfare of the exhibitors f represented, I do not like 
to say anything I could not take the responsibility for. 

But if the study of this industry keeps on in America as it has been 
in the past, I do not doubt at all but that the spirit of the American 
people will get results which fully guarantee a well-paying line of 
industry. 





GRAPES. 

By Sylvester Johnson. 

I was asked to act as juror in this group and began the work on 

Augusts, 18D2. Some of the early ripening grapes from the South¬ 
ern States had been exhibited and passed upon by a juror prior to this 

date. Toward the latter part of August exhibition grapes began to 

arrive in great quantities and in a great number of varieties, as the 
following condensed exhibit shows: 

Colorado... 
California. 
Idaho.. 
Iowa. 
Illinois. 
Kansas. 
Minnesota 
Michigan . 
Missouri... 
New York. 
Hew Jersey 
Nebraska.. 
Oregon. 
Ontario 
Quebec .... 
Wisconsin. 

Total. 

Plates. Varieties. 

64 30 
139 100 

If. 9 
58 IMS 

169 109 
(MS 66 
60 49 
63 41 
30 22 

1,834 226 
220 86 

10 10 
20 5 

464 66 
185 116 
268 93 

8,150 1.IW.J 

Numbers each of the ten leading varieties exhibited by each State mid province. 

Varieties. 

States and provinces. 
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Colorado. i 1 8 l 1 2 1 4 5 3 
Iowa.... i 1 2 1 1 2 1 3 1 1 
Illinois... 4 8 *> 3 3 3 1 4 3 2 
Kansas... 1 1 1 1 1 1 1 1 1 1 
Minnesota .. . 1 2 3 l 2 2 1 1 1 l 
Michigan. 2 2 2 2 2 1 1 2 o 

mt 2 
Missouri_ 1 1 2 1 4 1 1 1 1 1 
New York... 82 41 105 24 60 14 9 125 14 34 
New Jersey. 2 6 8 2 6 6 2 12 4 8 
Nebraska. 1 1 1 1 1 1 1 1 1 1 
Ontario .... 11 61 19 2 54 32 5 122 6 14 
Quebec... . 1 1 4 1 2 1 2 4 4 2 
Wisconsin. 4 12 8 3 13 8 4 10 4 8 

Total. 62 123 167 45 161 
* 

32 292 49 80 
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In addition to tlu* native grapes above named, California, Colorado, 

Idaho, Oregon, and Washington exhibited very creditable collections 
indigenous to their respective localities. In comparing the grapes 
hero named as with others, we are not to understand that their value 

as a table or market grape is to be pinged with the number of any 
given variety exhibited. Take, for example, the Niagara, of which 
there were nearly double the number of plates exhibited of any other 

variety, yet it falls far short, as a table grape, of the Delaware, 

Brighton, Wilder, M oorc's Diamond, Salem, and some other varieties. 

But on account of the size of its fruit and cluster, as well as its produc¬ 
tiveness, it, is exceedingly attractive. In my opinion, no white grape 

at the Columbian Exposition attracted so much attention or caused so 

much favorable comment as the Niagara. Of the red grapes, the 

Brighton and Delaware stood at the head of the list for table use. 

The former, on account of its very tine flavor, its large cluster, and its 
rapid growth, is rapidly gaining favor in public esteem. The latter 
is nearly as good for the table, but on account of its size and the slow 

growth of the vine must take second place on the list of reds. Of the 

newer grapes demanding and worthy of more general cultivation arc 

the Brilliant and Moore's Diamond, of which there were but few 
shown. The Worden as a black is, as it deserves, rapidly coming to 

the front, as 80 plates were exhibited. This is, in my opinion, supe¬ 
rior in every respect to the Concord, vet not greatly so. There were 

a vast multitude of new hybridized * and other seedlings exhibited, 
which, as a rule, hardly ever received markings over 5 in the scale of 
1 to 10. I believe in the effort to produce a better grape the word 
acme will soon supplant that of excelsior. 

EDUCATIONAL. 

So far as your juror had time, which was not abundant, he applied 
himself to efforts to secure information in regard to the best methods 

of cultivat ing and training grapevines, and of preventing the destruc¬ 
tion of the fruit by the depredation of birds, insects, and fungi. I 
found those that had the best, largest, and nearest perfect specimens 

were of that class who cultivate most frequently and thoroughly and 
fertilize the best. It was found that pruning must ho closely and 
intelligently done, and that some of the more tender varieties must he 
taken from the trellis, laid on the ground, and partially, if not wholly, 
covered in winter. To prevent the attack of fungi, spraying, while 
not a perfect success, has been found highly beneficial, while sacking 
has been a perfect success in warding off fungi, insects, and birds. 
\\ bile the latter method is the more successful, it is also the more 
expensive, hence can not be recommended for large vinevards. The 
racking, to be a perfect success, must be done just as the bloom drops. 
It uib aUo found that location and surroundings have much to do in 
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making a success in grape growing. Those sections bordering on large 

bodiesof water produced grapes in much greater abundance than those 

not so highly favored. A continuation of this fact may be found by 

reference to Table B in this report. Look at New York, for instance, 

with her two large lakes on the north and northwest, together with 
her smaller lakes and rivers, and it will be readily seen why she pro¬ 

duced nearly one-half of the grapes exhibited. Then, again, notice 
Ontario on the other side of the lakes, but similarly favored with 

plenty of water. 
Having been connected with the fruit department at the Centennial 

Exposition eighteen years ago, I have been much interested in noting 

the vast improvement in the quality and increase of varieties since 
that tin e. New York alone exhibited more grapes and far better ones 

at the late Columbian Exposition than were exhibited by all the world 
at the Centennial Exposition. 





HARDY PLANTS AND GARDEN DESIGNS. 

Hy Waukkn II. Manning. 

A report on the displays made under the classes 156, 157. and 192, 
in groups 22, 25, and 26, is requested, and will he made under the 
above title. 

There were 74 exhibits of hardy plants out of doors; 10 from Ger¬ 

many, 9 from France, 5 from Holland. 4 from England, 2 from Bel¬ 

gium. I from Mexico, I front Japan, 1 from Canada. I from Austria, 

and 4o from the United States. These displays included woody and 
lianlv herbaceous plants. Of woody plants there were about 1.600 

species and varieties (exclusive of roses), representing about one-third 
of all in cultivation that are grown out of doors in temperate regions 
foi garden decoration. Of hardy herbaceous perennials there were 

about 600 species and varieties, including nearly allof the kinds that are 
obtainable in American nurseries. This display was greatly superior 
in point of numbers to that at Philadelphia in i*76. where there were 
only 15 exhibitors of hardy plants out of doors. The average excel¬ 
lence of the plants was alsmt the same as at that exposition. 

1 llm nof prepared to compare the arrangement of the plants at the 
two expositions, but as an aid to those having to do with an exposi¬ 

tion of a similar character in the future I make the following notes 
and suggestions. 

Ihe exhibit* at Chicago could properly be divided into two classes, 
one including exhibits, or those parts of exhibits that were made up 
of a few plants, of a large number of species and varieties, made 

c lcfly for the purpose of displaying the exhibitor’s resources, the 
other including a large number of plants of a limited number of kinds 

ing a special value for decorative purposes, either on account of 
their showy flowers, abnormal foliage, or peculiar habits. The ground 
immediately about the woman s building was given up exclusively to 

1 H I leiu’k exhibit. A few exhibits were in tin* nursery at the east 
cm of the Midway Plaisance, but the larger number were on the 

ooded Claud. In the nursery on the Midway and about the woman’s 
nn ng a portion of the exhibits were in rows, a part in crowded 

\N aJu^!l Pa,t standing as individuals. On tin* island and about the 
nornan s building, and in a few eases in the nursery, it was evident' 

at in general the primary motive in the mind of those who arranged 
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the displays was to secure a decorative effect. The use of such jwtrt 
of a display as was intended for this purpose was, of course, justifiable 
hut it almost wholly destroyed the value of the display of varieties’ 
tor they were so closely planted and so far from the walks, to which 

the public was closely confined, that even if they had been distinctly 

labeled the name could not have been distinguished, and the close 

examination of growth, bark, buds, foliage, flowers, and fruit, which 
one who is interested in such matters would like to make, was not 

possible. For an exhibit made up partly of plants of inferior merit, 

such an arrangement is an advantageous one, for the defects can be 
easily concealed; but an exhibit made up wholly of good specimens 

appears at a great disadvantage. If that part of an exhibit which was 

intended chiefly for decorative purposes had been separated from the 
display of varieties, and these last had been placed in nursery rows 

(or the herbaceous perennials in narrow beds), each standing as an 
individual and having an equal chance for growth and development, 

and these tows near enough to paths to enable an observer to read 

labels and make a close examination, the collections would have been 
ot mm li gicatci educational value, more likely to show their true 

worth, and to have brought to the exhibitor an adequate return for 
the ex)M»nsc of making the display. In these respects, a few exhibits 
of fruit trees in the nursery, from France, were the best arranged. 

As point* of advancement shown in this exhibition, over others of 
a similar character, some reference has already been made. There 
was little evidence ot advancement in methods of propagation or 
glowing, unless it be true that it is a more frequent practice to place 

young plants in beds, closely, for one or two years instead of planting 

at once in nursery rows. Methods of digging and transplanting are 
mm h the same as they have been, excepting that there has been an 
lmpiovement in tools so that it can la* done more expeditiously. In 

m.mv nm.sciics tree diggers are used where spades were used 
exclusively a few years ago. 

AN ithin a few years many new and desirable species and garden 
vaiieties have been introduced into our nurseries, both among woody 

and In 1 b,K eons plants. I lie Kctinospoms are nearly all of recent 

introduction; so also are the Japanese maples. The varieties of pyre- 
thrums and gaillardias have nearly all been originated since 1876, and 

« ietics hardy phlox are greatly increased and improved, 
//v* Katmpkeri; is an introduction of recent years. 

In tin planting of public and private grounds more of the fine native 
j nn ucan shi ubs and trees are being used, hardy herbaceous peren- 
nia saie much more common, tender bedding plants in formal patterns 
an „omg out ot fashion. I his change of fashion was indicated in the 
character of the exhibits at Chicago. " J 

Diflerent methods of propagation were to Ik? seen in the displays at 
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Chicago. The rosea were nearly all budded; species of deciduous 

trees and shrubs were mostly grown from cuttings or seeds. Some 

horticultural varieties were grown from cuttings, but most of such wen* 
budded or grafted near the ground on suitable sticks. This was true 

in nearly all displays excepting those from Holland, in which u large 

portion of the deciduous woody plants were grafted high or trained 

to stalks. 
Believing that a better idea of the character of the exhibit a* a 

whole could be gained from a somewhat detailed description of each 

exhibit, I have prepared such descriptions. 
I have also added a list of the plants coining under the above head¬ 

ing that were in the various exhibits. This list is very nearly com¬ 
plete, and the names given in it correspond to those given on the 

labels. In many cases plants >vere named in the entries that were not 

on the grounds, and all such were omitted. 
The E. II. Kicker Company, Elgin, Ill., exhibited 1!» kinds of woody 

plants, nearly all in a variety of sizes. It was distinctly a wholesale nurs¬ 
ery exhibit, in which were shown methods of growing, earing for, ami 
handling trees, from the seedling bed to large transplanted specimens, 

with a view to instructing purchasers in the proper methods of handling 

stock, small stock especially, on its receipt. A specimen of planting 

for a w ind-break was also shown, made up of Norway spruce and dwarf 
pine. The exhibit was a very meritorious one. 

UORTICXXTt’KAL DKl'AUTMK.NT. 

A large number of hardy herbaceous plants were propagated and used 

ou the wooded island bv the department. A collection of hardy ear- 

nations. grown by Mr. Thorp, was particularly tine in the range of 
color and beauty of markings of the dowers. The plants thus grown 
were vigorous, and they all flowered*freely. 

I he Bloomington Phieuix Nursery, Bloomington, 111., exhibit**) 
about 14 species and varieties of woody plants. 

D. Hill, Dundee, III., displayed .‘10 species and varieties of plants, 

mostly conifers. A part of these were well-otablUlird s|RX‘iincns of 

horticultural varieties about 30 inches high, hut the greater numlH'r 

were transplanted seedlings and young plants, which were evidently 

carefully cared for and were in excellent condition. The collection 
was plainly labeled. 

A. II. Gaston, North Harvey, III., exhibited, with a small collection 
of fruits, a variegated form of Catalpu. 

Orange Judd, farmer, Chicago, III., exhibited a Virginia rail fence, 
with all the angles filled with a vigorous growth of wild plants a 

picturesque object, but a prolific source of w eed seed and vermin. Bv 
wav of contrast, and as an example of w lmt should Ik*, there were 

displayed sect ions of woven-win* and of hoard fences, with clean-cut mh! 
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under them. Inclosed by these fences was a weed garden, with 125 

species of .growing weeds, all designated by their common and botan¬ 
ical names. This I considered one of the most original, liest arranged 

for its purpose, and most instructive exhibits of hardy plants on the 
grounds. 

P. S. Petersen & Son, Chicago, Ill., exhibited 8 large transplanted 
trees, from 2 feet 5 inches to 4 feet t! inches in circumference at 4 feet 

from the ground, which were healthy and well established—a very 
successful example of large tree moving, which is to be especially 

commended on account of the method of trimming, which does not 
injure the natural outline and character of the tree. 

U. Douglas & Sons, Waukegan, III., exhibited 3 varieties of con¬ 

ifers. The trees were symmetrical, well furnished, and 3 to 5 feet 
high. 

d. C. \ aughan, Chicago, III., exhibited 1 variety of rose and 8 
varieties of azaleas. 

K. A. Bechtel's Sons, Staunton, Ill., exhibited well-established trees 

of a double-flowered, fragrant form of Pynt* timjuttifolut, which 
promises to be of much ornamental value. 

The B. A. Klliott Company, Pittsburg, Pa., exhibited U8 kinds of 
hardy herbaceous plants. Of many of the varieties a considerable 

number of each were arranged in formal patterns, in beds. Undoubt- 
cdl\ certain kinds of this class of plants ran be used advantageously for 
ornamental planting ot this charaetcr, but in this case the uneven size 
of the kinds ot plants selected and frequent patches of hare ground 

maned the etfect. It was evidently the purpose of this company to 

select varieties which were, on’ account of their flowers or foliage, of 
especial value for decorative purposes rather than to show an extensive 
collection, and it is to be commended for its success in carrving out 
this purpose. 

George Achilles, Westchester, Pa., exhibited II kinds of conifers 
and 19 of deciduous shrubs. With few exceptions, the conifers were 
''c*ll furnished, symmetrical, and vigorous. The shrubs were above 
the average nursery plants in size. 

George Craig, Philadelphia, Pa., exhibited 2 varieties of roses. 
Hn* Dingee-Conard Company, Westgrove, Pa., exhibited 15 varie¬ 

ties of liaid} shrubs, which were stocky, vigorous, and well graded; 
of several kinds large numbers were shown. They also displayed 193 
varieties of roses (the third largest display on the grounds) and 3 
varieties of hardy herbaceous plants. 

l iteher &. Manda, Shorthills, N. J., exhibited about 374 species 
and varieties of hardy herbaceous perennials. Of this number 18 
vnc i < ili< 82 named pyrethrums, and 03 named or numliered varieties 

° ' aPlino^ iris. The collection was the largest of its kind on the 

j\loum * * ni*M<‘llaneous plants were made up of reliable varieties 
tint can lie readily grown in almost every garden. The collection of 
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pyrethrunw was a very choice one, and inc luded both single and double 
forms in a full range of colors. The plants were strong and well estab¬ 
lished. The Japanese iris (/. Umriyata) were in two sets, one with 

Japanese characters and the other numbered; nearly all the plants 
flowered; there were few duplicates, and the varieties were all good 

and some were new. This tirm also exhibited a few woody plants and 
roses, including 12 varieties of rhododendrons. 

E. D. Sturtevant, Borden town, N. J., exhibited 29 aquatics, about 

20 of which were hardy. The plants made a very tine display in the 
Links of the interior court of the horticultural building. 

Wm. F. Bassett & Son., Hammonton, N. J., made a small exhibit 
of hardy native herbaceous plants, and were the only exhibitors mak¬ 

ing such plants a specialty. 
John W. May, Summit, N. J., exhibited 16 varieties of roses. 

Earnest Annuls, West Hoboken, N. J., exhibited 2 varieties of roses. 

F. W. Kelsey, 145 Broadway, New York, N. Y., exhibited 29 species 
and varieties of woody plants. Of these one-half were conifers, most 

of which had been trimmed so as to give them a formal outline. The 

other varieties were chiefly Japanese maples. The plants were gen¬ 
erally well established and in good health. Associated with Mr. 
Kelsey’s display was a tine lot of rhododendrons from Mr. John 

Waterer, under whose name they will be referred to. 

Ellwanger Barry, Rochester, N. Y., exhibited 90 species and 
varieties of woody plants, and a small collection of hardy herbaceous 

plants having superior flowers or attractive foliage. Of herbaceous 
plants a considerable number of each kind was displayed and they 

were so selected and arranged that a nearly continuous succession of 
masses of flowers were produced during the period of the fair. The 
woody plants were mostly first-class nursery specimens, but they were 

so crowded that it was difficult to determine their characters, and the 
label s were in many cases illegible. In very few collections were the 

plants so uniformly well grown and well established. This tirm also 
exhibited a collection of roses and 4 varieties of azaleas. 

New York State made an exhibit, the most notable feature of which 
were displays of double hollyhocks and Japanese iris. The iris plants 
were the finest, and their flowers were the best of any of their kind 

on the grounds. There was also in the State display a collection of 40 
varieties of roses contributed by James Dean, Bay Ridge, N. Y. 

Parsons & Sons Co., Flushing, N. Y., exhibited 162 species and 
varieties of woody plants, 24 of which were varieties of rhododendrons, 
and 15 of azaleas, 45 of conifers, 19 of Japanese maples, and the others 

miscellaneous woody plants. The plants were carefully selected speci- 
mens, above the ordinary nursery size, and were given plenty of room, 
so that they could be seen on all sides. Each plant was provided with 

a strong stake label, with the name legibly written. There were few 
exhibits more satisfactory in those respects than this. 
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(i. Marc & To., Woodsido, N. V., exhibited lfl varieties of roses. 

California State exhibit included a few hardy plants, but it was 
made up chiefly of citrus fruits, olives, and palms. The display from 

this State was a notable one on account of its extent, for the size of 

the specimens that were transported, and for the successful results 
that were secured in their growth. Altogether t here were about 107 

species and varieties represented in the collection, including 7 varieties 
of roses. 

California Nursery Company, Niles, Cal., exhibited J5 varieties of 
roses. 

Mendenhall, Minneapolis, Minn., exhibited 1 varieties of roses. 
Dayton Star Nursery Company, Dayton, Ohio, exhibited 11 varie¬ 

ties of roses. 

Oregon State exhibited 8 species of the native conifers and 2 ferns 
that had been collected from the woods and fields. Thev were 

•r 

interesting as native plants and had stood the removal fairly well. 

W. M. Samuels & Co., Clinton, Ky., exhibited plants of Arundo 

don ax vnr'o gat a. 

Nanz & Neuner, Louisville, Ky., exhibited .'!(> varieties of roses. 
K. (i. Hill, Richmond, Ind., exhibited 1 varieties of roses. 
Martin Klein. Detroit, Mich., exhibited several forms of Primus 

pumtidily which were recommended for their fruits and foi hedges. 
Albert M. Todd, Kalamazoo, Mich., exhibited several varieties of 

hardy perennials from which essential oils are extracted. 
\V. C. Strong & Co., Waban, Mass., exhibited 2 roses of which 

growing plants had not before been exhibited at an international 
exposition. 

Jacob \\ . Manning, Residing, Mass., exhibited 4s species and varie¬ 
ties of hardy herbaceous plants, among which were a few not in other 

exhibits. 1 he most important display from this firm was in the 
grounds about the Massachusetts building, the decoration of which 
was designed and supplied by them. Ah this collection was more 
complete than any other used in this wav and as it was made up chiefly 
of the class ot plants referred to in this publication I have included it. 
There were represented about 150 species and varieties, of which 
about loo were herbaceous perennials and 50 woody plants. It was 
designed that the planting about this building should be in keeping 
w ith the old-fashioned " character of the house, and in this respect it 
was eminently successful. There was an abundance of flowers and a 
luxuriance ot foliage throughout the term of tin* fair which testified 
to the good condition of the plants and to the attention that they 
received. 

Rea Bros., Norwood, Mass., exhibited 95 kinds of hardy herba- 
< eons plants, among which there were several that were not in other 
collections. I heir collection was evidently selected with a view to a 
su< < < s.sion ot flowers through the season, and of the best varieties 
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a number of plants were displayed. The collection was a good one, 

but the labels were very small, and in many cases missing or illegible. 
I). Zieragieble, Needham. Mass., exhibite<l a new strain of Din nth us 

having the dwarf sturdy habit of I). phunartu** the color and mark¬ 

ings of D. chinen&w* ft* hedtwrtju* A //tttrfrm. the flowers bad a 

good range of color, were produced for a long season, and wen* ls»tb 

single and double, with some tendency to burst the mlyx in tin* double 

form. 
Wisconsin State Horticultural Society, Evansville, Wis., exhibited 

a mixed collection of common varieties of fruit and ornamental trees 

(from J. C. Plumb <& Son, Milton, Wis.); also a miniature cranUTrv 

bog, in which was illustrated the proper methods of construction, 

controlling and using water, planting and caring for plants. The la-t 

exhibit was well designed and maintained. 

(too. Pinney, Evergreen, Wis., exhibited lhjkmmos and varieties 

of conifers. The collection was larger than that of any other exhib¬ 

itor, but many of the plants were represented by very unsatisfactory 

specimens, which detracted from the merit of the collection a* a whole. 

Notwithstanding this, the exhibitor is worthy of commendation for 

bringing together a collection of this extent. 

Chas. E. Pennock, Bellevue, Colo., exhibits edible fruit-hearing 
plants native to Colorado; also fruits adapted to the climate of the 

State, about 15 varieties in all. The plants were well established in 

tubs. The purpose of the exhibit, and the exhibit as well, were 
creditable. 

Central experimental station, Ottawa, Canada, exhibited 35 s)Mvie* 
and varieties of coniferous plants, among which forms of 77 tty a 

ti/li#, the Arbor vitiea. predominated. Tin* plants averaged about IS 

inches in height. They were displayed in jx.ts and used chiefly as a 
decoration for the fruit display tables of Canada. 

Anthony Waterer. Surrey, England, exhibited 108 varieties of 

woody plants, of which 80 were rhododendrons and 10 conifers; also a 
collection of new “Knap Hill azaleas. " The collection of conifers waa 

a notable one on account of the excellence of the s|x>cimen*. They 

had been trained sufficiently to give them a symmetrical outline, but not 
to destroy their natural character. The rhododendrons were well- 

grown plants and full of flowers which were notable for their brilliant 
colors and good substance. Among tin* azaleas new type's in color 
an flower were shown, which were an advance over most of the 
varieties of hardy azaleas now in cultivation. 

T f S°"- Surr,‘.v- England. exhibited. through 

dron th i" ’ KeLsc-v’of New ' ork<11 ‘•ollection of 4o named rhododen- 
»„H , Tr° not wun^ed by any on the ground in tin- brilliancy 
and^ood substance of the (lowers, and in the health and viKnr of the 
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Cannell Si Son, Swanley, England, exhibited collections of !*7 varie¬ 

ties of peonies mid 51 of phlox. The plants wore well established 
and vigorous. The selection of varieties was such that the display 
was one of the finest on the grounds. 

Alex. Dickson & Sons, Newtonards, Ireland, exhibited 71* varieties 
of roses. 

K. Sydenham, Budapest, Austria, exhibited 510 varieties of roses 
the largest collection upon the grounds. 

Boskoop-Holland Nursery Association, Boskoop, Holland (C. H. 

doosten, agent. New York), made an exhibit of I hi varieties of azaleas 

100 varieties of rhododendrons, 100 of clematis. Os of trees and shrubs, 

and 50 of phlox. The azaleas and rhododendrons were healthy plants, 
and they made a line display of dowers. The phlox included a large 

number of the well known older varieties and a number of interesting 

new forms. I be clematis plants wen* better established and flowered 

more freely than any others on the grounds. The collection of trees 

and shrubs wen* mostly grafted on or trained to stems, a class of stock 
that is hut little used and of little value in our gardens. Among the 

trees wen* a number of very line magnolias in variety that Imd been 
trained toaeone. They wen* generally very successfully transplanted 
lor plants of such size, this firm also exhibited I Is varieties of roses. 

♦lack Jurisson Si Son, Narden, Holland, exhibited about 150 kinds 
of trees and shrubs. It was the largest collection of its class, and in 

it were a numlier of varieties very rare in or new to cultivation. It 

was noticed that then* were several wrongly named plants. The plants 
u« re generally vigorous and well established, and altogether it was a 

very instructive and satisfactory exhibit. This firm also exhibited 150 
varieties of roses, a large part of which were uunam<*d. 

W. Van Kleef Si Sons, ltoskoop, Holland, exhibited 10 varieties of 
roses, 4n named varieties of rhododendrons, and a few miscellaneous 

woody and lierlwieeous plants. 

Pol man Mooy, Haarlem, Holland, exhibited aland 5 varieties of 
hardy herbaceous plants. 

»J. B. Blaauw & Co., Boskoop, Holland, exhibited, through It. F. 
Dunning it Co., of Chicago, 5o named varieties of rhododendrons. 

I nfortunutely the Japanese Go\eminent exhibit did not become far 
enough advanced during the time of tin* Fair to give an indication of its 
tine value. It was made up chiefly of plants displayed by the Tsudu 

Agricultural and Horticultural Association, of Tokyo, Japutt, together 
with a number of large plants of the Japanese maples, on which were 
a gi eat iiiunln*!* ot varieties grafted from Toshima-gore. In a list of 
< xhibit.s ot tb<* above association 590 species and varieties were repre¬ 
sented. Of this number 20 were fruits, chiefly citrus, persimmon, 
and chestnut, which were 4 to 6 feet high, and were well-established 
pants. ()j Uiemgatu (Ju]mn iris), 210 varieties were said to In? 
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represented, but so few of the plants flowered that no idea of their 
merit was to he had. The same was true of lilies, of which N6 sjiect- 
mens were said to he represented. Of 71 varieties of Pterin that were 
said to Ik* included, few were to In* found. Of 100 variet ies of Japanese 
maples, many were represented by potted plants, hut the* growth was 
so poor, owing to unfavorable conditions, that hut little variation was 
evident, and it would appear from what variation there was that very 
slight distinctions must have been depended upon to make tin* number 
of varieties indicated. The miscellaneous ornamental plants were 
generally in good condition. It is to be regretted that the whole col¬ 
lection was not in tin* best condition, for undoubtedly there were rare 
plants in it. 

Vilmorin, Andricux&Co., Paris, Franco,exhibited 5 named varieties 
of Montbretia erocosmiadlora. 

Pinguet-Guindon, Fours, France, exhibited a large collection of 
fruit trees and vines, and among them wore 10 species of plants used 
for stocks. 

Pepinierosde Lieusaint, Lieusaint, Seine ot Marne, France, exhibited 
fruit trees. 

Levavasour & Son, Ussy, Calvados, France, exhibited a rose and a 
new variety of clematis, which was of considerable merit. 

L. Puillet, Valle de Clmtenay (Seine), France, exhibited 25) varieties 
of ornamental trees, and in the collection were a number of new 
varieties not before exhibited in America. This firm also made an 
exhibit of fruit trees. 

( roiix Sons, \ a I dWulnav, at Sccaux, France, exhibited 52 kinds 

of woody plants, chiefly conifers. Nearly all of tin* plant* were very 
tine specimens, the conifers especially so. There was no tiner collec¬ 
tion on the grounds with the same numl>cr of species and varieties 
represented, when the choice of varieties, the excellence of the speci¬ 

mens, and the success with which they had lieen transplanted, was 
considered. This firm also exhibited 50 varies of rhododendrons. 

M. Moser Si Son, Versailles, France, exhibited 111 s|>ccios and 
varieties ot woody plants. Of this numlicr, Ktt were varieties of rho- 
odondrons and azaleas. In this collection were the largest and finest 

specimens of rhod<Mlctulrons on the grounds. There were also a num- 

rof carefully trained pyramids and standards of conifers and hroari- 
eaved evergreens, and in this respect this collect ion excelled others, 

t e new plants exhibited, the two varieties of Dimorpunthus in 
is co lection were notable additions to the list of hardy, ornamental 

foliage plants. 

Honorc Defresne Fils, Vi try (Seine), Paris, France, exhibited 1*21) 
vane es of woody plants, the greater part of which wore evergreens 

nioic than one-half conifers. The collection of coniferous plants 
"as mm c up of small specimens, but they were symmetrical and well 
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grown. The broad-leaved evergreens were partly low plants and 
partly trained to steins, and they were all well established and in fair 

growth. The nomenclature of the eonifenc was a good many years 

behind the times, but a redeeming feature was in the legibility of the 
labels. 

G. Boucher, Paris, Franco, exhibited <54 named varieties of clematis, 
the largest collection on the grounds. The plants were plainly labeled 

trellises, and a large part of them showed flowers. 
Dresden florists and nurserymen, Dresden, Germany (R. Boyer, 15. 

Hahnel, B. Haubold,C. W. Mietzsch, C). Oil.erg, H. ltauo, A. Richter! 
L. R. Richter, P. Ruschpler, R. Woissbach), exhibited f»7 varieties of 
roses. 

Joseph Mock, 'Proves. Germany, exhibited 175 varieties of roses. 

Carl Goer ms, Potsdam, Germany, exhibited 305 varieties of roses, 
the largest collection, with one exception, on the grounds. 

Lambert & lie iter, Treves, Germany, exhibited 1 variety of rose. 

Kock & IiohIfh, Berlin, Germany, exhibited 57 varieties of clematis, 
whit h were, unfortunately, so injured in transit that their character 
could not bo determined. 

II. W rcdc, I,(inching, Germany, exhibited 38 varieties of phlox in 

which there were evidently some very line varieties, but owing to lack 
not show their worth. 

P. J. Seidel, Dresden, Germany, exhibited 5 varieties of rhodo¬ 
dendrons. 

Royal botanic gardens, Berlin, Germany, exhibited a collection of 
alpine* plants in which there were probably more species not before 

exhibited in America than in any other collection, hut before the season 
was past nearly all had died. The plants were placed in an artificial 
lot kwoi k lapsed above the ground. In such a position they very likely 

would have succeeded in Germany, but not in this country with its 

blazing summer sun. There were originally about 103 species and 
varieties represented. 

Oskai I iefonthal, Wundsbeck, Germany, exhibited 11 varieties of 
roses, « of hat d} herbaceous plants, and a bed of Hydrangea /Hinicu- 

atn ymndijh>ra, which was in full dower several weeks before others, 
in similar situations, on the* grounds. 

f; ^ } oI,ert> Luebeck, Germany, exhibited 21 varieties of roses. 
i. U} 1st eke, Ghent, Belgium, exhibited 15 named varieties id 

azaleas. 

\ BA,feMian cx^,^>^°rs ol Ghent and vicinity (horticultural school, 
A- Dal here, Desmet Bros.) exhibited 50 varieties of azaleas. 

* txiran exhibit contained about 190 species and varieties, about a 
dozen of which were hardy. 

f.iidiii <l< •Jgn.s were made by sixteen exhibitors, representing Ger- 

inany, r ranee, Lngland, Russia, and the United States. There was 
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loss than half of this number of exhibitors at tho Centennial Expo¬ 
sition, and the general excellence of the plans displayed was not as 
good as at Chicago. In the sixteen exhibits there was not enough 

material, excepting that of Germany, to form a fair comparison of the 

work of the designers of one country with that of another. Among 

all the designs of special merit, the natural treatment with its curved 

walks and irregular plantations predominated where the conditions 
would admit of such treatment. Without the topography indicated 

and with nothing to indicate the original character of the surface no 
judgment could he passed upon the skill of the designer in utilizing 

natural features or overcoming obstacles successfully. It was possible 
to make a fair comparison between various plans on the arrangement 

of buildings, yards and approaches, and on the general subdivision of 
the land and on the knowledge of special conditions presented by dif¬ 

ferent problems and skill in providing for those conditions. 
The finest display of plans was made by tho city of Berlin, Germany. 

In this exhibit were 20 plans, executed in ink and water colors with 

great skill. A very wide range of conditions and requirements were 

presented in these plans and it was evident that they had been met 

with great skill and success. 
W. Wendt, of Berlin, made a display of 26 plans of small places, in 

nearly all of which there was a similar arrangement of paths encircling 

the lawn and formal flower beds on the edge of the lawn noxt to the 

house. 
Hector G. Eck, of Dresden, exhibited a number of plans of private 

places, public squares and parks, in which there were many points of 
excellence and much evidence of originality in designing. Photo¬ 

graphs of plantations in ground laid out in curved lines, with irregu¬ 

lar plantations, indicated that many exotic varieties were used that 

would not harmonize well with natural plantings. 
T. Moehl exhibited 14 plans and illustrations that were very finely 

executed. They were designs of magnificent castles with formal 

grounds and were the most important example of this style of garden¬ 
ing. Connected with one of the estates was a park with a simple 
natural treatment, showing broad unbroken vistas and stretches of 

turf, skillfully arranged masses of planting, and a simple but evidently 

fully adequate system of roads. 
Ed. Iloppe exhibited 4 plans of private and public grounds in which 

great skill was shown in the arrangement of the structures and 

approaches, in the subdivision of the land, and in the arrangement ot 

the plantations. 

Rudolphe Kierske exhibited 8 plans. 
Carl Ox it exhibited 17 photographs and 1 plan, the latter a design 

for a park in Bremen, which was well arranged and nicely executed 

iu oils. The photographs were of planting in the parks ot Bieinen. 
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F. von Holt, Denver, Colo., exhibited plans of public grounds in 

Denver, Colo. 
N. J. Rose exhibited 8 designs of places and a number of sketches 

of trees, etc. 
F. X. Ilessinger exhibited plans of private places and public 

grounds. 
Berthold Frosch exhibited plans of a public park of Pittsburg which 

was designed under tho direction of E. M. Bigelow, in which were 

many excellent features. 
All the above were in tho horticultural building; those in other 

buildings were not entered for an award and were not examined criti¬ 

cally. Of these the tincst were exhibited by Eduard Andre, of Paris, 
Franco, and by Olmsted, Olmsted & Eliot, of Brookline, Mass. 

Lint of woody plants in the general outdoor competitive exhibit*. 

Abies alba. 
-a area. 
-ccetulea. 
— Alcockiana. 
-nova. 
— amahilis. 
— balsamea. 
-pcndula. 
— brachyphylla. 
— Canadensis. 
-atrovirens. 
-macropylla. 
-repanda glauca. 
-Sargentii pcndula. 
— cephaloniea. 
— concolor. 
-magnifica. 
-violacea. 
— Douglasi. 
-argentea. 
— Englemanii. 
— excelsa. 
-a urea. 
-conica. 
-Cranstonii. 
-Dicksoni. 
-d iff usa. 
-echiniformis. 
-elata. 
-elegana. 
-Ellwangeriana. 
-eremita. 

-Finedonensis. 
-Gregoriana. 
-horizontal is. 
-inversa. 

Abies excelsa Maxwelliana nana. 
-nionstrosA. 
-mucronata. 
-pcndula. 
-procum lions. 
-puinila. 
-puinila glauca. 
-pygmaea. 
-pyramidalis. 
-pyramidalis compacts allia. 
-Rcmontii. 
— Frascri. 
— grandis. 
— Hookcriana. 
— Kosteriana glauca. 
— lasiocarpa. 
— Maximowiezii. 

— Menziesii. 
— Mertcnsiana. 
— Morinda. 
— nobilis. 
-glauca. 
— Nordmaniana. 
-- a urea. 
— nigra. 
-Doumetti. 
-puinila. 
-Donana. 
— Omorika. 
— oriental is. 
— Patton iana. 
— pectinata. 
-pendula. 
-pyramidalis. 
— Peleponensis. 
— pichta. 
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Abies Pinsai>o. 
— polita. 
— pungens. 
-glauca. 
— Schrenkiana. 

— Sieboldii. 
— Sitchensis. 
— Smith iana. 
— eubelpina. 

— Veitchii. 
Acer campestris variegatum. 

— Colchicum rubrurn. 
— dasycarpum. 
-crispum. 
-tri parti turn. 

-Weirii. 
— Japonicum. 
-aconitifolium. 
-macranthum. 
-microphyllum. 
— Montpeliensis. 
— Negundo argenteum variegatum. 
-aureuin variegatiim. 
-cissifolium. 
— pal mat urn. 
-hitif«ilium purpureum. 
-sanguineum. 
— pictum alho-aurtmm. 
— platanoides Schwedlerii. 
-com pacta globoeum. 
-ReitenUtehii. 
— polymorphum atropurpureum. 
-cristate m. 

-dissectum. 
-atropurpureum. 
-palmatitidum. 
-pendulum. 
-pinnatifidum. 
-ret icu latum. 
-roeeo-marginatum. 
-roseo-pictis. 
-roeeum. 
-sanguineum. 
-sanguineum crigpum. 
-sanguineum nigricans. 
-variegatum. 
-versicolor. 
— Pseudo-platanus Worlei. 
-atropurpureug. 
-foliig variegatis. 
-leopoldii. 
-lutiscentibug. 
— reticulatum. 
— aaccharinum. 

col ex 1*0—02-40 

Acer trancatum. 
— Bcolopendrifoliuiu rubrurn. 

.Ksculus Hippocastanum Meinmingerii. 
— Pavia nana rosea. 

Ailanthug glandulosus. 
Alnus glutinosa imperial is laciuiata. 

-laciniata. 
Ampelopaw quinquefolia. 

— Veitchii. 
Andromeda arborea. 

— Japonica. 
Aralia Maximowiczii. 
Arifltolochia Sipho. 
Araucaria imbricata. 

— Brazil iensis. 
Aucuba Japonica. 

-crassi folia. 
-ftemiua. 
-g rami idea tala. 
-heterophylla. 

-ilicifolia. 
-limbata. 
-longifolia. 
-macrodantha mascula. 
-macrophylla. 
-maculata. 

-tnascula. 

-modio-lutea variegata. 
-nana rotundifolia. 
-salicifolia. 
-variegata. 

Azalea, Adelaide. 
— Admiral do Ruyter. 
— Alba luteagrandiflora. 
— Albicans. 
— Alphonse de Lavall4e. 
— Ambroise. 
— Amamissima. 
— Anthony Roster. 
— Antoinnette. 
— Arborea. 
— Asa Gray. 
— Attila. 
— Aurea floribunda. 
— Aurora de Roygens. 
— Baron Edmund do Rothschild. 

— Beauts Celeste. 
— Beaute de Flandre. 
— Belle. Tanette. 
— Bijou de Gent crugge. 
— Bijou des Amateurs. 
— Blond ine. 
— Bouquet de Flore. 
— Bronze Unique. 
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Azalea Cardinal. 
— Cardoniana. 
— Charlemagne. 
— Charles Baumann. 
— Ch. Ropier. 
— Chevalier de Reali. 
— Chroraatella. 
— Coccinea. 
— Coccinea speciosa. 
— Comte de Flandre. 
— Comte do Gomer. 
— Comte de Quincy. 
— Comte Papatlapole. 
— Comtesse tie Kerchove. 
— Consul Ceresole. 
— Consul Pticher. 
— Cordon. 
— Cmenta. 
— Cymodoc&j. 
— Daviesi. 
— Dccua Ilortorum. 
— Distinction. 
— Dominion Smash 

Dr. Ixfon Vignes. 
— Dr. Kcichcnhach. 

I >r. Streitai 
— Due d’Orleans. 
— Du lei nee. 
— Ebenezer Pycke. 
— Edison. 
— Elizabeth. 
— Emil Liebig. 
— Ernest Bach. 
— Esmeralda. 

— Eugene. 
— Karnma. 
— Flammeola. 
— Flushing Queen. 
— Formosa. 
— Frans van der Bom. 
— Frederick de Merode. 
— Fr&re Orlian. 
— Fritz Quihou. 
— F. T. Seidel. 
— Geant dee Batailles. 
— General Brialmont. 
— General Dronot. 
— General Franff. 
— General Goffinet. 
— Glauca stricta. 
— Glorie de Belpitpie. 
— Gloria Mundi. 

Graf Alfred von Niaj>erg. 
— Graf von 5leran. 

Azalea Grand duo tie Luxemltnu 
— Grande Monarque. 
— Grandeur Triomphante. 
— Guelder rose. 
— Guillaume II. 
— Henri Concience. 
— I leu reuse Surprise. 
— Honneurde la Belgique. 
— Ilortulanus. 
— Hugo Foster. 
— Ignea nova. 
— Isabelle van Houtte. 
— Josephine Klinger. 
— Julius Ctesar. 
— Kissena. 
— Knapp Hill Seedlings. 
— Leibnitz. 
— Li neat a Supe rba. 
— Louis Aimle. 
— Louis Bonaparte. 
— I,ouis llellebuyk. 
— Madame Ix*grello d’Mania. 
— Madame Thielmud. 
— Mapnillca albicans. 
— Magni titans. 
— Marcus Aurelius. 
— Marparetha. 
— Marie Van Houtte. 
— Marie Versehaffelt. 
— Mathilda. 
— Melanie. 
— Migtion. 
— Mina Van Houtte. 
— Minerva. 
— Mirabilis. 
— Mr. Desbois. 
— Multitlora. 
— Nancy Waterer. 
— N. Beets. 
— Nero. 
— Occidental is. 
— Optima. 
— Oswald de Kerchove. 
— Pallas. 
— Perfects. 
— Perpetua. 
— Prince Baudium. 
— Prince Butleweiss. 
— Prince Guillaume. 
— Prince Henri des Pays-Baa. 
— Prince of Orange. 
— Princesse Adrienne. 
— Princesse Charlotte. 
— Professor Kirtland. 
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Biota (or Thuya) Japonica a urea varie* Azalea Professor Koster. 
— Punicea. 
— Queen Victoria. 
— Raphael de Smet. 
— Reine Louise. 
— Rernarq liable. 
— Rembrandt. 
— Richanlii. 
— Roi de Beige*. 
— Roi des Feux. 
— Rosea formoflissima. 
— Rosen lineata. 
— Rosea rotundifolia. 
— Rose Cherie. 
— Rose Marie. 
— Rosette. 
— Roseum elegans. 
— Schiller. 
— Sinensis alba grandiflora. 
— Souvenir de Louis Van Iloutte. 
— Triumphant. 
— Unique. 
— .Van Houtte flore pleno. 
— Versicolor. 
— Versicolor nova. 
— Victoria. 
— W. E. Gumbleton. 
— William Cullen Brvant. 
—- Wilhelm III. 

Bambusa violescens. 
Benthamia Japonica. 
Berberis vulgaris atropurpurea. 

— Aquifolium. 
-fascicularis. 
-heterophylla. 
— dulcis compacta. 
-nana. 
— Fortunei. 
— Japonica. 
-Bealii. 
— Neubertii. 
— stenophylla. 

Betula alba Youngei. 
-atropurpurea. 
-laeiniata. 
— nana. 
— papyracea. 
— rotundifolia. 

Bignonia radicans. 
Biota (or Thuya) orientalis. 

-Defresniana. 
-elegantissima. 
-falcata nana. 
-Japonica. 

Kata. 
-minima glauca. 
-monst rosea. 
-nana stricta. 
-pyramidal is. 
-compacta. 
-semperaurea. 
-Zuccariniana. 

Bruckenthalia spiculifolia. 
Buddlea intermedia. 
Buxns Balerica. 

— microphylla. 
— sempervirens. 
-argentea marginata. 
-aurea. 
-aurea compacta. 
-coniea. 
-elegantissima. 
-foliis marginatis. 
-Ilamlisworthii. 
-macrophylla rotundifolia. 
-rotundifolia. 
-aurea. 
— viridis. 

( aragana arboroscens. 
-pendula. 

Carpinus Betulus marginata. 
('astanea vesca. 
Catalpa speciosa. 

-purpurea. 
— syringicfolia aurea. 

CeanothuH rose 11s elegans. 
Ccdnw Atlantica aurea. 

-Camel ie. 
-glauca. 
-pyramidal is. 
— Deodara. 
-aurea. 
-crass i folia. 
-variegata. 
— Libani pendula. 

Celtis occidentalis. 
Cephalotaxus Fortunei. 

— Drupaeea. 
Ccrcift Japonica. 
(’hionanthus Virginicus. 
Clematises: 

— Alba. 
— Alberti ne. 
— Albert Victor. 
— Alexandra. 
— Amalia. 
— Andre Leroy. 
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Clemat ises—C< >n t i nued . 
— Aurealeana. 

— Azurea. 
— Azurea grand i flora. 
— Rangholm Ik*lk*. 
— Belle d’Orleans. 
— Belle Nautaise. 
— Bicolor Sieboklii. 
— Daniel Deronda. 
— Duchess of Edinburg. 
— Duchess of Teck. 

— Elaine. 
— Empress Eugene. 
— Emma Margaretha. 
— Epiphana. 
— Epiphana. 
— Etoile de Paris. 
— Etoile Violettc. 
— Eugene Delatre. 
— Fairy Queen. 
— Faust. 
— Florida pallida. 
— Fortunatii. 
— Fortunei. 
— Francois Morrell. 
— Falgens. 
— Gigantoa. 
— Gipsy Queen. 
— Glorie de St. Julien. 
— Grand Duchess. 
— Helena. 
— Henrietta de Poligny. 
— Henryii. 
— Herbert Spencer. 
— Hybrida fulgens. 
— Hybrida purpurea. 
— Hybrida Sieboklii. 
— Integrifolia Du rand ii. 
— Iris. 
— Jackmanii. 
-alba. 
— Jackmanii superbus. 
— Jean de Arc. 
— John Gould Veitch. 
— Juliette Doder. 
— Lady Biville. 
— Lady Caroline Neville. 
— Lady Stralf de Radcliffe. 
— La France. 
— lanuginosa. 
-Belisaire. 
-Candida. 
-nivea. 
-nova. 

(Jematises Continued. 
La Mauve. 

— Lawsnnianu. 
- Le Cid. 

Liliana (loribunda. 
Lord Beueonslield. 

— Lord Gifford. 
Lord Henry Lenox. 

— lyord Mayor. 
L>rd l/ondsborough. 

— Lord Napier. 
— Lord Neville. 

Louis Van Houtte. 
— Lucy Lemoine. 

Madame Baron Veillard. 
Madame Edouard Andrd. 
Madame Elise Schenk. 
Madame Furtado Heine. 

— Madame G. Boucher. 
- Madame Granger. 

Madame Meline. 
— Madame Moser. 
— Madame Van Houtte. 
— Mademoiselle Torriana. 
— Magnitica. 
— Marie briHselot. 
— Marie IVssorse. 
— Marie Ixdebvre. 
— Mayflower. 
— Max Ixntchlin. 

Mrs. Baker. 
— Mrs. Cholmondelay. 
— Mrs. Kenneth 
— Mrs. Howard Vyse. 
— Mrs. I a* Coultre. 
— Mrs. Mary, 
— Nelly. 
— Nigricans. 
— Otto Frcebei 
— Patens. 

Paul A venal. 
— Perfects. 
— Perle d’Azure. 
— President. 
— President Grew. 

• 

— Prince of Wales. 
— Prophetess. 
— Proteus. 
— Purpurea Elegans. 
— Queen Guineveve. 
— Ramona. 
— Reine Blanche. 
— Rendaslerii. 
— Rubella. 
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Clematises—Continued. 
— Sophie flora pleno. 
— Splendida. 
— Standishii. 
— Star of India. 
— Stella. 
— Sylph. 
— Symeana. 
— The Gem. 

Thomas Moor. 
— Thomas Tennett. 
— Trobridgensis. 

— Undine. 
— Uranus. 
— Victor C resole. 
— Victoria. 
— Victor Lemoine. 
— Ville de Paris. 
— Vitacella allm. 
-Kermesinn. 
-Modesta. 
-Hosea. 
-Rubra grandiflora. 
-Venosa. 
— Vitalba purpurea. 
— Vitallina purpurea. 
— William Kennett. 
— Xerxes. 

Clethra barbinervis. 
Colutea arboreecens 11. luteo. 

— 11. rubro. 
Cornus alternifolia. 

— florida nibra. 
-pendula. 
— Mas tricolor. 

-variegata. 
— puniculata. 
— sanguinea. 
-elegantish ma. 
-Spathii. 
— stolonifera. 

Corylus Avellana atmpnrpurea. 
-an mi. 

Cotoneaste r m icroph v 11 a. 
('ratiegus Oarrierei. 

— eoronaria. 
— Crus-galli splendens. 
— lucida. 
— Oxyaeantha fl. rubra, pi. 
-pendula. 
-tl. punicea. 
-H. alba pi. 
— pyracantba Llandii. 

Crvptouieria Japonica. 

N EXPOSITION, 1S93. 

Cryptomeria Japonica com pacta 
-spiralis. 
-viridis. 

Cunningbamia Cbinensis. 
-glauca. 

Cupressus Lawson iana. 
-allwi. 
-variegata. 
-spica. 
-pendula. 
-Allumii. 

-argentea Overevnder. 
-argentea variegata. 
-Bowlerii pendula. 
-compaeta. 
-densa. 
-elegans. 
-elegant issima. 

-erecta viridis. 
-filiform is elegans. 
-gracilis. 
- lutea. 
-Jutescens. 
-minima. 
-glauca. 
-monumentalis glauca. 
-nana variegata. 
-patula. 

-pendula. 

-pulcherrima. 
-pyramidalis alba spica. 
-robusta. 
-Uosenthulii. 
-Silver Queen. 
-stricta viridis. 
-cterulea. 
-sulphurea. 
-versicolor. 
-viridis. 
-Woorleyi. 
-Youngii. 

Cupressus macrocar} >a. 
— Nutkanus. 
-glauca. 
-pendula. 
— thuyoides. 
-variegata. 
-atrovirens. 

Oytisus laburnum. 
-Adamii. 
-sempertlorens. 

— purpureus. 
— albus. 

— scoparius Andreanus. 
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Cytifliifl trifoliatUH. 
Dent/in crenata. 
-candidiaaima. 
-H. alba j*l. 

— “Pride of Rochester.” 
— gracilis. 
-argon tea variegata. 

DiinorphanthuH MandHchurieus 
aureo-marginatus. 

-foliin argon teis variegatia. 
Khcagnus longipcs. 

— Simoni. 
Kuonyiuus alatus. 

— atmpurpurous. 
— KurojMeuH. 

-atropurpureus. 
-elatus. 
— Japonicus. 
-argontoa. 
-Due d’Anjou. 
-Dux Andegavensi*. 
-elogans aurea. 
-elegant inni mu. 
-flavescens. 
-lat imam lata. 
-macrophylltu. 
-fob variegatiiH. 
-marginata alba. 
-aurea. 
-pulchelluM. 
-variegatuH. 
-pyramidal in. 
— lut i folios. 

— myrtifoliuH. 
— radieaiiM. 

-Carrierei. 
-foliis argentine marginatis. 
-foliis variegata. 

Pagua Hylvatiea atropurpurea. 
-castanadolia. 
-crisjja. 
-heterophylla. 
-laeiniata. 
-purpurea pendula. 
-tricolor. 
-variegata. 

Foraythia suspcnHa. 
— viridissima variegata. 

Fraxinus excelsior. 
-aucubicfolia. 
-aurea. 

— fob argenteis marginata. 
fob aureo marginata. 

-globoea. 

Fraxinus excelsior heterophylla. 
< ilvptostrnbuH pemlula. 
llaleHia tetraptom. 
I ledera 1 lolix arborea. 

-cardifolia. 
-macula ta. 
-Hibernica. 
-Madorensia. 

I libiscus Ryriacus. 
-variegata. 

II ippophae rlmmnoidcs. 

I Ivdrangea eon lata. 
— panieulata grandiHorn. 

Hypericum Moscrianum. 
Ilex Aquifoliuni. 

-argenteum. 
-calamistratum. 
-compactum aimuim. 
— crenata. 
-variegata. 
-rrispa. 
-ferox. 

-variegata. 
-tlammea. 

-alba. 
-lati folium. 
-laurifolium. 
-marginata grandidentata. 
-nohilis foliis argenteis. 
— opaca. 

Itea Virginica. 
Juglans nigra. 
Juniperus Herniudiana. 

— Canadensis. 
— cninpriwi l* recta. 
— communis. 
-cracovia. 
-hilwrnicn. 

— cupressifnlia mas. 
-funnina. 
— drupueea. 
— echiniformis. 
— excelsa. 
-stricta. 

Kortunei pyramidal is. 
horizontalis. ^ 

— Japonica. 
-aurea. 
-variegata. 
— Neaboriensis. 
— Oxycedrus. 
— pendula viridis. 
— Reeves iana. 
— rigida. 
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Junipenw Sabina cuprewifolia. 

-variegata. 

-vera. 

— Sinensis. 

-alba variegata. 

-aurea. 

-e recta. 

-glauca. 

— — mascula. 

Virginians. 

-Rermudiana. 

-Chamlierlainii. 
-elegans. 

-elegantissitna. 

-- glauca. 

-Schotti. 

-tripartita. 

-Whittmanii. 

— Sp. from Japan. 

— Sp. Nord de China. 

Kalmia latifolia. 

Kerria Japonica fl. pi. 

-fol. variegata. 

Kadreuteria |»aniculatn. 

Ligustrum ooriaoetim. 

-- Japonictim excelsum. 
-lucidum. 
-robustum. 

-spicatuin. 

— ovalifolium tricolor. 

-aureum marginatum. 

— Sinensis. 

— vulgare. 

Liquidamber Styracitbia. 

Liriodendron Tulipifera. 

-aurea marginal a. 

Lonicera hrachypoda. 

-I lalli. 

— Capri folium. 

-Belgica. 

— sempervirens. 

-aurea. 

— Tatarica. 

Magnolia acuminata. 

— allm superba. 

— Alexandriaim. 

— amabilis. 

-nova. 

— auriculata. 

— eordata. 

— grandiflora Xannetcnsis. 

-Galisonensis. 

— hypoleuca. 

— Lennei. 

Magnolia pan’iflora. 

— reflorescens. 

— rustica. 

— Soulangeana. 

— speciosa. 
-nova. 

— stellata. 

— Yu lan. 
Moms Moretti. 

— Teas’ weeping Mull>erry. 

()s!nanthus ilicifolius. 

-rotundifolius. 

Pieonia Moutan. 

Periploca Gneea. 

Pbelodendron Ainurense. 

Philadelpbus conlatus. 

— coronarius. 

-aureus. 

-Zeyheri. 

-fl. pi. 

— dentatus foliis variegatis. 

— gnmdiflorus. 

— nivalis. 

— speeiosus. 

Ph ill viva lati folia. 
w 

— laurifolia. 

— longi folia. 

Pin us Austriaea. 

— Itunksiann. 

— Caiuiriensis. 

— Cembra. 

-Helvetica. 

— contorta. 

— excelaa. 
— flexilis. 

— inopH. 

— monophylla. 

— monticola. 

— M ugh us. 

-pumila. 

— Murray ana. 

— parviflora. 

— Pence. 

— ponderosa. 

-scopulorum. 

— resinosa. 

— Strobus. 
-com pacta nivea. 

-com pacta pendula. 

-excelsa. 

-nana. 
-umbraculifera. 

— gylveetris. 

-aurea. 
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Pinus lylvofltrin densidoru. 

-globoaft. 

-Kigaensis. 

Platanus oriental!* foliin variegntis. 

Podonirpus Japnnicus. 

— Korianus. 

Populus alba Bolleuna. 

— Carolina. 

— monolifera. 

-Van (ieerti. 

— nigra fastigiata. 

Prumnopbytis elegans. 

Primus Avium fl. pi. 

-fl. rubra pi. 

-| trill lu lu. 

— ChamieceraauH (as P. pumila). 

-variegata. 

— hortcnm* fl. pi. 

— Japonica rosea pendula. 

— Imurocerasus. 

-Caueasica. 

-Colchica. 
-crispifolia. 

-Luaitani cu. 

-rottimlifolia. 

— Piu lua. 

-aurva. 

— Piasanli. 

— pumila. 

— Sinensis fl. rubra pi. 

-fl. pi. 

— triloba. 

— Yirginiana. 

— vulgaris parpureia. 
— Watereri. 

Pseudolarix Ktempferii. 
Ptelea trifoliata. 

-aurea. 

Pterostyrax hispidum. 

Pynis anguHtifolia, Bechtel's Double 
Flowering Crab. 

— Aucuparia pendula. 

— baccata floribunda. 

-foliis aureo striata. 

-pendula. 

— Japonica. 

-Maulei. 

-Moerloosii. 
— quercifolia. 

— salicifolia. 

SorbuH Fifeana. 
— Toringo. 

Quercus Americana magnifies. 
— cerris dentata. 

tjucrcus Ilex. 

— puhiHt rin argentea variegata. 
IHH’tinata. 

pubcHcenn cucullata. 
— robur atropurpurea. 

-a urea variegata. 

— — eoncordia. 

-nigrescens. 

Hetinospora eriooides. 

—(ilifera. 

-aurea. 

— leptoclada. 

-Andclyensis. 

— lycopodioideii. 

— obtusa. 

-alba spica. 

-eompacta. 

-gracilis. 

-mum. 
-au mi. 

— pisifera aurea. 

-Iwtesccns. 

— plumosa. 
-aurea. 

-variegata. 

-viridis. 

— sqiturrosa. 

Rhododendron A. 11. K. M it ford. 

— Abraham Lincoln. 

— Addle. 

— Alarm. 

— A11 m Huperba. 

— Albert Barra. 

— Album eleguus. 

Album grandiflorum. 

— Album perspicuurn. 

— Album Splendidum. 

— Alexander Addie. 

— Alexandre Prothere. 

— Amilcar. 
— Ampbion. 

— Annica Bricoque. 

— A tela. 

— Atrococcineurn. 

— Atrosanguineum. 

— AuculNcfolia. 

— Auguste van (iaert. 

— Aurora. 
— Austin lanyard. 

— Ayrshire. 
— Bai Waterer. 
— Bare lay ami m. 
— Baron Shnteder. 

— Beaumant. 
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Rhododendron Beranger. 
— Bernhard Ijauterbarh. 
— Bertram. 
— Bianehi. 
— Bicolor. 
— Blandyanum. 
— Blandyanum superbum. 
— Blatteum. 
— Botile de Neige. 
— Bouquet Royal. 
— Broughton. 
— Butlerianum. 

— B. \V. Currie. 
— Bylsianum. 
— Campanulatum bvbriduni. 
— Candidissimum. 
— Candiduin. 
— Caractacus. 

— Catawbiense. 
— Catawbiense alba. 
— Catawbiense Boursault. 
— Catawbiense granditlorum. 
— Celestinum. 
— Cetewayo. 
— Chameleon. 
— Charles Bagiev. 
— Charles Dickens. 
— Charles Fisher. 
— Charles Noble. 
— Charles Thorold. 
— Chionoides. 
— Clara. 
— Cloe. 

— Coerulescens. 
— Comte Chas. DeKerkove. 
— Comte de Gomes*. 

— Comp tease de Roquettc>Buisson. 
— Comptesse Salvi. 
— Concession. 
— Concurrent. 
— Conspicuum crispum. 
— Countesse of Clan cart v. 
— Countess of Haddington. . 
— Countess of Wilton. 
— Crimson. 
— Crown Prince. 
— Cruentum. 
— Cunninghauii. 
— Curator. 
— Cyaneum. 
— Cynthia. 
— Delicatissimuni. 
— Delicatum. 
— JDiendomie. 

Rhododendron Docteur de Mill. 
— Docteur Ixunoine. 
— Doncaster. 
— Due Adolphe de Nassau. 
— Due de Brabant. 
— Due de Cambridge. 
— Due tie Malakoff. 

— Duchess de Dino. 
— Duchesne de Mnrnv. 
— Duchess of Bedford. 
— Duchess of Connaught. 

Duchess of Sutherland. 
— Earl of Shannon. 
— Eclipse. 
— Edward S. Rand. 
— Edwin Landerer. 
— Elf ride. 
— Ellen Cook. 

Emperor Francois Joseph. 
— Ereetum. 
— Etoile ties Jardins. 
— Evelyn. 
— Everest ianum. 
— Fatiiosum tl. pi. 
— F. D. Gtalman. 
— Fleur tie Marie. 
— Florence. 
— Flushing. 
— Francis Dickson. 

Frau Rosalie Seidel. 
— Frederich Hankey. 
— Frederick Waterer. 
— Garibaldi. 
— Gem. 
— General Cabrera. 
— General Chanzy. 
— General Grant. 
— General Sherman. 

General Van Sweiter. 
— George Cunningham. 

George Paul. 
— George Peabody. 
— Gloriosum. 
— Glymeana. 
— Grand Arab. 
— Granditlorum. 

— Guido. 
— Hayes. 
— Hector. 
— Helene Sell iff ner. 
— Helen Waterer. 
— Herbert Parsons. 

Hippolyte Van de Wolstyne. 
— H. W. Sargent. 
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Rhododendron I ago. 

— J ark son i. 

— James Bateman. 

— James Macintosh. 

Jatnes Marshall Brooks. 

James Mason. 

— James Nasmyth. 

— J. II. Agnew. 

— John Bpencer. 

— John Walter. 

— John Waterer. 

— Joseph Whitworth. 

Kaiser Wilhelm. 

— Kate Waterer. 

— Kathc Mette. 

— Kettledrum. 

— Iji Brilliante. 
Ididy Annette de Frafford. 

— Ididy Armstrong. 

— Lady Clennont. 

I duly Eleanor Gat heart. 

Ididy Francis Crossley. 
— Idtdv Godiva. 0 

— Lady Rolle. 

— Idulv Str&ngford. 
— Lady Tankerville. 

— Lefebvrianum. 

— Leopanle. 

— Le Porissin. 

— Id'viathan. 

— Lord Derby. 

— Ixjrd John Russel. 
— Lord Belbourne. 

— Lord Wolseley. 

— Lorenzo. 

Ludwig Id-opnld Liebig. 

— Maeulatum nigrum. 

— Maeulatum nigrum superhum. 

— Madame Carvalho. 

— Madame Emile Boyan. 

— Madame Faucillon. 

— Madame Masson. 

— Madame Rosenthal. 

— Madame Stetzner. 

— Madame Vergeot. 

— Madame Wagner. 

— Mademoiselle Masson. 
— Magnificum. 
— Magnum bonum. 

— Marchioness of Landsdowne. 
— Maroon. 

— Marechal Canrobere. 
— Marie Stewart. 

— Marquise de Range. 

Rhododendron Martin II. Button. 

— Matchless. 

— Melton. 

— Memoir. 

— Mercator. 

— Michael Waterer. 

— Minnie. 

— Miss Jekyll. 

— Monsieur Bertin. 

— Monsieur Burella. 

— Monsieur Thiers. 

— Morion. 

— Mrs. Cameron. 

— Mrs. Charles Thorold. 

— Mrs. Fitzgerald. 

— Mrs. Frederick Han key. 

— Mrs. Hemails. 

— Mrs. Ileneage. 

— Mrs. John Clutton. 

— Mrs. John Penn. 

— Mrs. John Price Idule. 

— Mrs. John Watterer. 

— Mrs. Mendel. 

— Mrs. Mercer Henderson. 

— Mrs. Milner. 

— Mrs. R. 8. llolford. 

— Mrs. Shuttleworth. 

— Mrs. S. Simpson. 

— Mrs. Thomas Agnow. 

— Mrs. Thomas Wain. 

— Mrs. French. 

— Mrs. Walter. 

— Mrs. Win. Agnew. 

— Napoleon Baumann. 

— Nelly Moser. 

— Nero. 

— Norma. 

— Notabile. 

— Octavo SchrTjer. 

— < )doratum. 

— Old Part. 

— <)mar Pacha. 

— Papilionaceum. 

— Pelopidas. 

— Perfection. 

— Perrugino. 

— Perrvanum. 
m 

— Picturatum. 

— Ponticum roseum. 

— President Joseph Napoleon Ban 

maun. 

— Prince Alexander. 

— Prince Camille de Rohan. 

— Prince Eugene. 
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Rhododendron Prince of Wales. 

— Princesse Hortense. 

— Princesse Louise. 
— Princess Mary of Cambridge. 

— Professor Dr. Reichonl»aeli. 

— Professor Koeh. 

— Punctatum rubrurn. 

— Purity. 
— Purpureum crispum. 

— Purpureum elegans. 

— Quadroona. 

— Queen Victoria. 

— RaphaJ. 

— Ralph Sanders. 

— Rene Moser. 

— Reeuecitator. 

— Rt. Hon. Win. K. Gladstone. 

— Rose of Bagahot. 

— Roseum elevens. 

— Roseum luteum. 

— Roseum superbum. 

— R. 8. Field. 

— Rubesrens. 

— Salmonea rosea. 

— Sappho. 

— Schiller. 

— Scipio. 

— Senator Sumner. 

— Sidney Herbert. 
m 

— 8igiamund Rucker. 

— Silvio. 

— Simon Hevin.* 

— Sir Chas. Napier. 

— Sir John Broughton. 

— Sir Rol>ert Peel. 

— Sir Thomas Sebright. 

— Snowflake. 

— Souvenir du Prince «P()range. 

— Star. 

— Star of Ascot. 

— Star of England. 

— Stella. 

— Stella Waterer. 

— St. Simon. 

— Sylph. 

— Tamerlane. 

— The Queen. 

— The Strategist. 

— Tippo Sahib. 

— Titian. 

— Van Dyck. 

— Van Houtte. 

— Vau ban. 

— Verschafeltii. 

Rhododendron Vesuvius. 

— Victoria. 

— Village Maid. 

Vivian Grey. 

— Vivid. 

— Voltaire. 

— Von Siebold. % 

— Warrior. 

Win. Austin. 

William Cowper. 

— William Milton. 

— Zampu. 

Rhus Cotinus. 

— glabra laciniata. 

Uhodotypoa kerrioide*. 

Kiln** floridum. 

— Ixibbi. 
— sanguineum. 

Rosa rugosa. 

— Wichuraiana. 

[Also many garden varieties. Si*e p. 113.] 

Salisburia adiantifolia. 

Salix Americana nigra jMuulula. 

— alba. 

-regal is. 

-vitellina aurantiaea. 

— Habylonica. 

-Salmoni. 

— (’apm a j>endula. 

-tricolor. 

— herbacea. 

— palmadolia. 

— ret usa. 

— rosmarinifolia. 

— Sieboldii. 

Sambucus nigra aurea. 

-r — laciniata. 

-pulverulenta. 

Sciadopytis verticillata. 
Sequoia gigantea. 

-pendula. 

— seinpervirens. 

Skimmia fragrans. 

— Japonica. 

Spinea ariiefolia. 

— Billardi. 

— callosa. 

-alba. 
-Bumalda. 

-crispi folia. 
-semperflorens. 

— Fontenaysi. 

-alba. 
— Lindleyana. 
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Spiriea luxuriosa. 

— opulifolia. 

-Aiirea. 
— prunifolia 11. pi. 

— Reevesiana. 

-fi. pi. 

— rotund ifodia. 

— salicifolia. 

— Thunlicrgii. 

Staphylea Colchica. 

Stereulia platanifolia. 

Stvrax Americana. 
9 

— Japonica. 

Syringa dubia. 

— Josikiea. 

— ligustriua jiendula. 

— Persica. 

-alba. 

-Pierre Plane. 

— Sinensis Banguinea rosea. 

-Rothofnagensis. 

— villosa. 

— vulgaris. 

-Charles X. 
-gigantea. 

-Marie l^egruye. 

-nana. 

-Rubra <le Marley. 

-Ville de Troyes. 

-virginalis. 

-grandiflora. 

Tainarix Africans. 

Taxodium distichum. 

Taxun baeeata. 

-aurea. 

-aurea marginata. 

-Dovastonii aurea variegata. 

-elegantissima. 

- erecta. 

-fastigiata Dovastonii. 

-fructu luteo. 

-Hibemica variegata alba. 

-variegata aurea. 

-aurea nova. 

-imperial is. 

-major. 

j-Wasbingtonii. 

— Canadensis. 

Thuya gigantea. 
-atrovirens. 
-aurescens. 

-seni|H*raure.a. 
— occidental is. 
-alba. 

Thnvn oecidentalis argentea. 

—1 — aurea. 

-Booth i. 

-Caucasica. 
-Columbia. 

-compacta. 
-oonica. 

-Douglas’ golden. 

-pyramidal. 

-Ellwangeriana. 

-ericoides. 
-glauea. 

-globosa. 

-Hoveyii. 

-pendula. 

-pumila. 

-pyramidal is. 

-Queen Victoria. 

-Siberica. 
-Tom Thumb. 

-variegata. 

-Verveneana. 

Tliuyopsis borealis. 

- argentea. 

-comjsicta. 

-- glauea. 

— dolabrata. 

-variegata. 

— laeti virens. 

Til in Americana. 

— dasystyla. 

— • Europiea. 

-laeiniata rubra. 

-alba H|HH*tabili8. 

Torreya myristica. 

— nucifera. 

lllnius Americana. 

-gigantea. 
— earn pest ris corylifolia nigrescens 

-Dampierii. 

-aurea. 

-foliis variegatis. 

-Louis Van Houtte. 

-memorie Louis Van Houtte. 

-monumental is. 

-purpurea. 

-pvnimadalis. 

-variegata argentea. 
— montana Camperdownii. 

— sativa foliis variegatis. 

— umhraculifera. 

Viburnum dentatuin. 

— dilatatum. 

— Japoiiieum Sielnjldii. 
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Weigela amabilis f< »l i in variant in. 
— hortensis alba nivea. 

— Mons. Lemoino. 

— nana variegata. 
— I*. Duchartre. 
— rosea. 

— Voltaire. 

Wistaria fruteseens. 

— Sinensis. 

Perennial herbs on exhibition, in the open, at the World'* Fair. 

Viburnum Japonieum Sieboldii variola 

turn. 

— Lantana. 

— Lentago. 

— Opulus. 

-sterilis. 

— plicatum. 

— Tin us. 

Vitis heterophylla variegata. 

Weigela Abel Carriere. 

Pi 

Acanthus latifolius. 

Achillea JSgyptiaca. 

— Millefolium roseutn. 

— ptarmiea fl. pi. 

-The Pearl. 

— tomentosa. 

Aconitum Fischerii. 

— Napellus. 

-bicolor. 

Acorns Calamus variegata. 

vEgipodium podograria variegata. 

Agrostemma (Lychnis) eoronaria. 

-alba. 

Ajuga Gencvensis. 
— pyramidal is. 

— reptans variegata. 

-alba. 

Alchemilla alpina. 

Alstnemeria aurantiaca. 

Alyssum saxatile com pacta. 

Anrlrosace sannentosa. 

Anemone Japonica. 

-alba. 

— Pennsylvanica. 

— sylvestris. 

Anthemis tinctoria. 

-alba. 

Anthericum Liliago major. 

Aquilegia Californica hybrida. 

— Canadensis. 

— chrysantha. 

— glandulosa. 

— Skinneri. 

— vulgaris fl. pi. 

— Sterpbergia. 

Anneria cephalotes. 

-rosea. 

— formosa. 

— maritima. 

-alba. 

— plautaginea. 

Artemisia Ludoviciana. 

— Pontica. 
Arundinaria variegata. 

Arumlo Donax. 

-variegata. 

Aspidium Lonchitis. 
— viridis. 

Asplenium Trichomanes. 

Aster alpinus. 

— Amelins Bessarbicus. 

— Belgica, Lady Trevelyn. 

— Chapmanii. 

— fonnnsissima. 

— Lind ley ana. 

— longifolia subsessilis. 

— Novie-Anglia*. 

-rubra. 

— ptarmicoides. 

Astrantia Carniolica. 

Aubrietia Kyrei. 

— Gneca. 

— violacea. 

Auricula in variety. 
Baptism australis. 

— leucophma. 

Barbarea vulgaris foliis variegatis. 

Beilis i>errenis. 

Boltonia asieroides. 

— ghisti folia. 

— grandi flora. 

— latisquama. 

Callirhoe involucrata. 

Campanula Carpatica. 
— glomerata Dahurica. 

— Mariesii. 
— media in variety. 

— persicifolia. 

-alba. 
-plena. 

— rotundifolia. 

— Scheuehzeri. 



782 REPORT OK COMMITTEE ON AWARDS. 

Cassia Marilandiea. 

Catananche ccemlfa in variety. 

Centaurea inontana. 
Chrysanthemum Golden Fleece. 

Chrysosplenium oppositi folium. 

Clematis Davidiaim. 

— panieulata. 

— stans. 

Coreopsis grandiflora. 

— lanccolata. 

— rosea. 

— verticillata. 

Cystopteris fragilis. 

— regia. 

Delphinium Belladona. 

— Bicolor grandiflora. 

— Copperie. 

— densiflorutn. 

— Gen. Ulrich. 

— Heinmanii. 

— imhrieatum nelestinum. 

— Ia Ixjrraine. 

— l>ord Mayor. 
— Magnetine. 

— magniflcum. 

— Sinensis in variety. 

-grandiflomm. 

-cceraleum. 

-album. 

Desmodium penduliflorum. 

Diant bus harhatus in variety. 

— Caryophyllus in variety. 

— Emperor. 

— dentatus. 

— Hispanicus. 

— plumarius. 

-albus. 

-semperflorens. 

Dicentra eximea. 

— spectabilis. 

Dictamnus Fraxinella. 

-alba. 

Digitalis gloxinoides. 

-alba. 

-purpurea. 

Doronicum Caueasicum. 

— Clusii. 

Kehinope Hitro. 

Elymus giganteus. 

— glaucus. 

Erigeron specioeum. 

Krinus alpinus. 

Kryngiuni amethyst!nmn. 
— purpureurn. 

Eulalia Japonic*!. 
-graci Ilium. 

— variegata. 

-xebrina. 

Eupatorium Frasorii. 

Eupborl>ia eon *1 lata. 

— Myrsinites. 

Funkia grandiflora. 

— laneeolata. 

— ovata. 

— Sielx)ldii albo-mnrginata. 

— undulata variegata. 

(iaillanlia grandiflora. 

Geranium cinereum. 

— maeulatum plenum. 

— platyphillum. 

(teuni miniatum. 

Glechoma luxleraiva variegata. 

< typeophila panieulata. 

I lelenium autumnale. 

— pumilum. 

I lelianthus deeajxi talus. 

— .lajH»nieus. 

— laeti floras. 

— Maximilianus. 

— mollis. 

-grandi floras. 

— multifloniH. 

-plenus. 

— orgyalis. 

— rigidus. 

-prrecox. 

-Heinperflorens. 

I leliopsis la-vis. 

— Piteheriaua. 

llemerocaliis distieha fl. pi. 

— fluva. 

— fulva. 

plena. 

— gram incus. 

— Kwanso. 

-fl. pi. 

— Muldendorfl. 

— rati lane. 

Heuchera Banguinea. 

Hibiscus Californieus. 

— incanus. 

— inilitaris. 

— Moseheutos albus. 

-Crimson Eye. 

— roseus in variety. 

Humulus Tbunbergii. 

Ibcris cordifolia. 

— sem|»erflorens. 
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IlH*rirt eempervirens U. pi. 

Iris Carol in hum. 
— cristata. 

— uuprea. 
— Germanica Mini. Cherenn. 

— Koempferii in variety. 

— neglecta Fairy Queen. 

— odoratitsima. 

— Olbienris atrocu?rulea. 

— pumila. 

— squallida. 

— Siberia. 

-hematophylla. 

-orientals. 

-plena. 

-Bangui na. 

— variegata Orpbeon. 

-Apollon. 

Lathvnis latifoliun. 
0 

-albuB. 

Lepachys pinnata. 

Liatris scariosa. 

— spicata. 

Lillium aura turn. 

-macranthum. 

-vittatum. 

-virginale alba. 

— Bateuianii. 

— Colcliicum Scovitzianum. 

— Colutnbianum. 

— concolor. 

— cordifoliuin gignnteum. 
— corid ion. 

— elegans Alice Wilson. 

-fl. pi. 

-incomparable. 

-rubra jilena. 

— Hanson ii. 

— Japonicum odoratum. 

— Kramerii. 

— lanci folium. 

-album. 

-rubrum. 

— Leichtlinii. 

-rubrum. 

— longiflorurn. 

-eximeum. 

-folia marginatum. 

— Martagon. 

— superbum. 

— tenuifolium. 

— testaceum. 

— tigrinuni. 
-fl. pi. 

Lillium Hplcndcna. 

Li num perenne. 

Lnliclia splendens in variety. 

— syphilitica. 

-alba. 

I situs corniculatus. 

Lychnis Chalcedonies. 

-alba. 

— flow cuculi alba pi. 

— vescaria fl. pi. 

— vesjKTtina fl. pi. 

Malva alcea. 

-allia. 

— moschata. 

Melandrium Zawadskvi. * 

Mentha arvensis. 

— piperitu, Black Mitcham. 

-White Mitcham. 

— viridia. 

Monarda didvina. 
9 

-allia. 

-cocci nea. 

— tistulosa. 

Montbretia erocosmiflora. 

Myoeotis pulustris aeiniierflorens. 

Nelumbium album grandiflorum. 

— speciosum. 

Nymphaa Breakleyi rosea. 

-candidissima. 

— dentata. 

Devonicnsis. 

— gracilis. 

— Laydeckeri rosea. 

— Marliacea. 

-albida. 

-camea. 

-chromatella. 

-rosea. 

— rubra. 

odorata sulphurea. 

— pygnnea. 

— pygnnea helveola. 

— Sturtevantii. 

— Zanzibarensis. 

-azurea. 

-rosea. 

-superba. 
CEnothera frutieosa magnifica. 

— riparia. 

— Youngii. 
()punita M iss<mriensis. 

Pivonias in variety. 
Pacbysandra teriuinalis. 

Papaver nudicaule. 
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Pa paver nudicaule Royal Scarlet. 
-Salmon Queen. 
— orientale. 
-bracteata. 
-immaculata. 
-Little Prince. 
-maxima. 
-Parkmanii. 
-Prince of Orange. 

Pardanthus Chinensis. 
Pentstemon Imrbatus Torreyii. 

— diffusus. 
— digitalis. 
— hevigatus. 

Phlox amocna. 
— bifida. 
— Carolina. 
— ovata. 
— paniculata. 

— reptans. 
— Stellaria. 
— Hubnlata. 

-all»a. 
— Huff rutiooea. 

Phloxea, garden varieties. 
— Adolph Wick. 
— Alexander Von Humboldt. 
— Andrew Keddie. 
— Annie Vibert. 
— Arago. 
— Atlas. 
— Auguste Rividre. 
— Baron de Ijissus. 
— Beauty of Mindon. 
— Beautv of Mirande. 

• 

— Beckey. 
— Boule de Feu. 
— Boule Hely. 
— Boule de Neige. 
— Bridesmaid. 
— Bums. 

— Caleope. 
— Cameron. 
— Carot. 
— Charlemagne. 
— Chimene. 
— Clara. 
— Claude de Jouffroy. 
— Coccinea. 
— Colonel Flatterer. 
— Comedie. 
— Cornpte de Brow. 
— Croix de Honneur. 
— Cornpte Lambertye. 

Phloxes, Crosy Fils. 
— Cuirasse. 
— De Fouvielle. 
— De I essepH. 

— Delicatutn. 
— Dr. Crevaux. 
— Earl of Rosslyn. 
— Erato. 
— Ernest Benary. 
— Eugene Verdier. 
— Figaro. 
— Fraulein Steiner. 
— Gcanne de Arc. 
— General Marguerite. 
— George Sand. 
— George Weyneas. 

Glorie do Orleans. 
— < ilnria Victis. 

— Henri Bryon. 
Henri Draison. 

— Henry Liemae. 
— Horace Vernet. 
— Hyphinison. 
— John Alexander. 
— J. Stewart. 
— 1 as Jeune Viala. 
— U Patriote. 
— la Vague. 
— I/odarlur. 
— lx* Pole Nord. 
— Liervalli. 

— Lord Byron. 
— Mad. Bardon. 
— Madame de Massoncure. 
— Madame de St. Pulgent. 
— Madame II. Jaeotot. 
— Mad. J. Coate. 
— Mad. Moisette. 
— Mad. Proejwr Sangiera. 
— Mad. Randatler. 
— Mad. Verlot. 
— Mlle.de Roland. 
— Mile. Sousine. 
— Margaretha. 
— Miss Lingard. 
— Mr. Arnold Tournier. 
— Mrs. Arberdeen. 
— Mrs. Elder. 
— Mrs. Gardiner. 
— Mrs. Goodwin. 
— Mrs. James Anderson. 
— Mrs. Idling. 
— Mrs. Tennant. 
— Mrs. Whitehead. 
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Phloxes, Mons. Aubry. 

— M. Graham. 

— M. Guilbert. 

— M. Oudin. 

— Pelleton. 

— Pierre Lierval. 

— Pionnier. 

— Princess of Wales. 

— Prineess (ihykxe. 

— Prineess Louise. 

— Prineess Louise Lome. 

— Progress. 

— Purple gem. 

— Kieharil Wallace. 

— Hoi Marshall. 

Rubra splendida. 

- Souvenir de Enfant. 

Souvenir de Nancy. 

— St. Beauve. 

— Talisman. 

Telephone. 

T. Granger. 

- The I >eaeon. 

— The Pearl. 
— The Queen. 

— Victor Hugo. 

— Zebra. 
Phyteuma Scheuchxerii. 

Platyeodon grandi Horns. 

Plumbago I.ar|ienta\ 

Polemonium. 

— eoeruleum. 

-album. 

— reptans. 

— Riehardsonii. 

Polygonum amplexieaule. 

— euspidatum. 

-erispum. 

— Sacha! i nense. 
Pontederia erassipes. 

Potent ilia aurea. 

— Glorie IP Nancy. 

— Jane Salter. 

— I«i Versuve. 

— Win. Robinson. 

Poterium Canadensis. 

Primula. 

— aurieulata. 

— hirsuta. 

— minima. 

Pyretlirunis. 

— Ajax. 

— Album plenum vanum. 

— Appel la. 

COL EXPO—02 

Pyretlirunis, Aphrodite. 

— Aijuilla. 

— Argentine. 

— Aurora. 

— Ral ven tius. 

— Rates. 

— Reatriee. 

Bicolor grand i flora. 

—■ Roecace. 

— Ron Ami. 

Bridesmaid. 

Candidum plenum. 

— Capt. Nares. 

Celia. 
— Copperie. 

Delicatissinum. 

— Deusiflorum. 
— Desse. 

— Eugene. 

— Flora. 

— (ialopin. 

— (ia/.elle. 

— < 1 an ban berg. 

— Glen Ulrich. 

— (iloire d’ Italic. 

- (Slow Worm. 

— < todiva. 
— < iolfatene. 

— (irandiflora. 

— < iustav I lertz. 

— Heineman. 

Henry Hampton. 

— Hymen. 
— Imbrication Cudestinum. 

— Lord Lansdowne. 

— l^a Loniine. 

— Lord Mayor. 

- Madame Rillard. 

- Mad. Bouchalet. 

Mad*. Path. 
Mademoiselle Renary. 

Magnetinene. 

— Magnificum. 

— Mammouth. 

— Marquise of Buts. 

— Massilia. 

— Meanda. 

— Medusa. 

— Melton. 

— Mester Reeve. 

— Niveum plenum. 

— Oehroleucum. 

— Olivia. 

— Peach. 

50 
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I*) rctlmnns, Penelope. 

Princess of Wales. 

Queen of May. 

— Kaplmna. 

— Roland. 

— Koseutn. 

— Rosy Morn. 

— Speetabile. 

— Talma. 

— Uligi nosum. 

— Uzziel. 
— Vance. 

— Van Uictii. 

White Rose. 

— W. Krumplcr. 

Ramondia Pyrenaica. 

— Berbica. 

Ranunculus aconitifolius pi. 

— amplcxicaulis. 

Rudbeckia maxima. 

— Neumann. 

— speciucia. 
— subtomcntosa. 

— triloba. 

Km*Ilia ciliosa. 

Sagittaria Moiitevidcnsis. 

Salvia ofttcinalk. 

— pratensis. 

Saxifraga Aisoon var. laeta. 

— apicnlata. 

— cristata. 

— cuneifolia. 
— Iloatii. 
— Megasea Nelsonii. 

-craxsi folia. 

-ciliata. 

-cord i folia. 

-purpurea. 
— sancta. 

Scabiosa Caueasica. 
Scirpus Talienneinontanus. 
Sedani Anacampseros. 

— carneum. 

— Fabiana. 

— Maximowiczii. 
— Rhodiola. 
— Sielxjldii. 
— speetabile. 
-alba. 

Semporvivum. 

august i folium. 

— arachnideum. 
— pateiiH. 

Silene ciliata. 

— Scbafta, 

Silpbium perfoliatum. 

Soldanclla montana. 

Spinca Anim us. 

— astilboides. 

Filipcndula. 

-pi. 

— Japonica. 

-fob is varicgatis. 

-granditlora. 

— lobata. 

— pal mat a. 

-alba. 

-elegans. 

— rimaria. 

-fl. pi. 

-foliis varicgatis. 

Staticc latifolia. 

Stcllaria I lohsttea. 

Stokcsia cvanca. • 

Stylopliorum diphyllum. 

Tolmica cardinal is. 

Tmdcscantia pilosa. 

— Virginica. 

-alba. 

-major. 

-rosa. 

Trifolium Paunonicuin. 

Tritoma I'varia. 

Trolling lOuropicus. 

Tunica Suxifraga. 

— cordata. 

VerbaHcutn Phceniceum. 

Veronica longifolia sulwessilis. 

— ruj nutria. 

— spicata. 

-alba. 

-variegata. 

— Virginica. 

Vinca major variegata. 

Viola cucullata. 

-alba. 

Yucca tilamcntosa. 
-variegata. 



world’s COLUMBIAN KXPOSITION, 18H3. 7S7 

77,f Mexican nurse rtf exhibit in the Midu 
mimes mere 

Adiantum sp. 

Antlmrium ucaule. 

— cordifolium. 

— lancifolium. 

— longifolium. 

— pinnatifidum. 

Aphelandra Liboniana. 

Aralia denticulata. 

Ardisia Mexicana. 

Begonia nivca. 

— punctata. 

— ricini folia. 

— san^ui nca. 

— semporflorens. 

Bieria ovellana. 

Beschameria yuccoides. 
• 

Briophyllum epilepticum. 

Buddlcia glolmso. 

Caffea Arabica. 

Canna Indira. 

Carica Papaya. , 

Oestrum coccineum. 

Chincbona. 

Cil,otium nigrum. 

— Schiedel. 

Citrosma limoncilld. 

Citrus Aurantium. 

-Mandarin. 

— myrtifolia. 

Cuphea Cavcndishi. 

Cupressus Benthamiana. 

Dasylerion serratifolium. 

Datura arborea. 

Dioon edule. 

Echeveria. 

Felicia Mexicana. 

Ficus august i folia. 

— Castilloa. 

— ebumea. 

Fuchsia longi folia. 

Geonoma Verschaffeltii. 

Weeds in the exhibit of i 

Amarantus ehiorostachys. 

Panicum Crus-gal li. 

Apioe tube rosa. 

Bidens frondosa. 

Convolvulus arvensis. 

Polygonum Convolvulus. 

Solanum Dulcamara. 

Hibisi •us Trionum. 

y Pfaisance, so far ns the species or tenth 
1eterininnbte. 

< iuattoria sp. 

I hematoxylon ('ampcchianium. 

II ihiscus Chinensis. 

Inga pulcherrima. 

Jamhosa vulgaris. 

Juglans Mexicana. 

.J uni perns Virginiana. 

Jtisticia carnosa, 

— labia. 

— pictorea. 
Lagerstnemia Indica. 

Ligustrum ovalifolium. 

Macrn/.amia Mexicana. 

Muraltia limonaria. 

Musa zebrina. 

Mvrtus sp. 

Pad lira fastimsa. 

Panax cordifolium. 

Philodendron sp. 

Phyllocaetus sp. 

PinuH leiopbylla. 

— religiosa. 

Poinsettia pulcherrima. 

Psidium <Juadalupia. 

— Guyava. 

Pteris serrulata. 

Quercus repanda. 

Kibes campanulata. 

— wild (Groselero sylvestre.) 

Kivina bumilis. 

Sanehezia nobilis. 

Sarsaparilla (Smilax.) 

Senecio elegans. 

Spira a canescens? 

— Keevesiana. 

Swainsonia Osborni. 

Tabermemontana al hi flora. 

Tachira fatuosa. 

Taxodium distichum. 

Thuyopsis dolabrata. 

Volkam^ria f rag ran s. 

e Orange Judd Farmer. 

Echium vulgare. 
Kupatorium perfoliatuin. 

Saponaria ollicinalis. 

Arctium Lappa. 

Cenchrus tribuloides. # 

Ranunculus bulbostis. 

Diodia teres. 

Mollugo verticillata. 
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Daucus Carota. 

Ncpeta (’ataria. 

Ant lit-min arvensis. 

Brassica Sinapistrum. 

Pronins secalinus. 

(Vrastium arvense. 

Chicorium Intyhua, 

Xantbium spinosum. 

Meli lotus officinalis. 

Xanthium Ganadcnse. 

Silpbium larimatum. 

Kinllx'rkia hirta. 

Agrostemma (iitbago. 

Panicutn sanguinale. 

Kumcx ohtUHifoliiiH. 

— crispus. 

Silpbium terebinth inaceum. 

Apocynum cannahinum. 

Krcebthites hieracifolia. 

Potent ilia Canadensis. 

Krigeron annum!. 

— ramosus. 

< 'batrucrapbis glauea. 

— viridis. 

Solidago (•anadcnse. 

— lanceolata. 

— rigida. 

Chenopodium album. 

Physalis Virginians. 

Ilicracium aurantiarum. 

Prunella vulgaris. 

Vernonia faHriculata. 

— Noveborasccnais. 

Cynoglossum officinale. 

Erigeron Canadcnse. 

Lycopus l'airo|H*UH. 

I Aft lira Scariola. 

— Canadensis. 

Malva rotundifolia. 

Passitlora incarnata. 
• 

Maruta Cotula. 

Melilotus albus. 

Asclepias Syriaca. 

Monarda punctata. 

Pucnanthfinum lanccolatum. 
% 

Ij)Oinea hederaceus. 

IxionoruH ('ardiacus. 

Verbaacum TbapniiH. 

— Blattaria. 

Brassica nigra. 

Sisymbrium officinale. 

Veronica arvensis. 

COMMITTKK ON AWARDS. 

Stacbys palnstris. 

Solatium nigrum. 

Medicago lupulina. 

Pustinacu sntivu. 

Cassia Cbamn*crista. 

Tblaspi arvcnsc. 

I led coma pulegioides. 

Ix'pidium Virginicum. 

— cam pest re. 

Amanuitus ret milexus. 

— paniculatus. 

Plantago major. 

— Rugclii. 

Phytolacca decandra. 

< Enotbcra biennis. 

Portulaca olenimi. 

Agropyruin rc|>cns. 

Rapbanus Kapbanistrum. 

Ambrosia artemisifolia. 

— tritidn. 
IMantago lanceolata. 

Elymus Cauadchsiif. 

Saxifraga IVnnsylvanicn. 

('apsella Bursa-|>astnris. 

Polygonum inearnatum. 

— Pennsvlvauicum. 

Eryngium yuccafolium. 

Kumcx Aceticella. 

BidetiM bipinnata. 

Euphorbia Preslii. 

— maculata. 1 

I Iordeum jubatum. 

Ecbinospermum l-ippula 

Erodium cicutarium. 

I leliantbus stnmiosus. 

I >ipsacus sylvestris. 

Cirsium arvense. 

— lanceolatum. 

Soncbus oleraeeus. 

Datura Stramonium. 

— Tatulu. 

Linaria vulgaris. 

Tecotna radicans. 

A inara nt us a I bus. 

Abutilon Avicenna*. 

Verliena urticifolia. 

— bastata. 

Panicum capillare. 

Achillea Millefolium. 

Barbarva vulgaris. 

Oxalis stricta. 

Camelina saliva. 



SEEDS, SEED RAISING, TESTING, AND DISTRIBUTION. 

By Dr. L Wittm \kk Profemtr at the Vnirerintg and at the Ihatal Agricultural High School 

at Itrriin, (Seheimen Rei/irru ngtruth, Judge at Chicago. 

HISTORY. 

Seed raisin# as u business was for a Ion# time the privilege of certain 
ancient garden cities, especially in Germany, where Erfurt may be 

cited, perhaps, as the ancestor of all seed-growing places, and in 
France, where the house Vilmorin, Andrieux et Cie, Paris, existed in 

in its founder, Pierre Andrieux, already in 1745. But even in Ger¬ 

many and France it is scarcely one hundred years ago that the com¬ 

merce with seeds began on a larger scale, and the true progress must 

bp dated from the time of railroads and steamships. In Great Britain, 
in Austria, and other countries of the old continent, it is nearly the 

same; nowhere seed growing on a large scale is older than about one 
hundred years, and in Italy and the Riviera, where now there exist so 
many seed linns, it counts scarcely forty years; in Denmark, now also 
very reputed, still less. 

The l nited States, therefore, has not to complain too much when it 
is said that before 1S30 there were in the Tinted States very few seeds¬ 

men; their seed raising is not much younger than in many parts of the 

Old World. But, like in many countries of the latter, tin* American 
great seed growers of modern times have advanced their business in 
such a high manner that they are, in many respects, equal to their 
colleagues of the old continent, or even surpass them in quantity of 
some products. 

DIVISION OF LABOR, DIFFERENT LOCALITIES. 

I he* principle of our time, ‘‘division of labor," is also the motto in 
seed raising. Each seed is grown in best quality in certain places; 
nobody can grow all at one place, and the intelligent seed grower, 
therefore, will only produce those seeds himself which he can bring to 
their greatest perfection, the others he will have grown by his con¬ 
tractors or he will buy them. The United States, with its vast area, * ¥ 
its different climate, its different soil, nearly offers special localities 
for every seed. Beans, peas, and turnips produce best grains in the 
northwestern part of New York and the adjoining region of Canada, 

789 
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)M.nr,s also in California, watermelons in the damp, rich noil of Florida, 

muskmelon, cucumbers, unci squashes in New Jersey and Nebraska, 

cedants in Now Jersey and Georgia, onions in Connecticut and Cali¬ 

fornia, toinatives in Pennsylvania, Ohio, and California, lettuce and 
cauliflower in California, cabbage in Bucks County, Pa., and Long 

Island, etc." 
Flower seeds are not grown so much in North America as in Kuropc, 

1 localise of the high price of labor, but balsams, salvias, zinnias, 

mignonette, petunias, and last, but not least, sweet peas, arc grown by 

some of the greatest seedsmen with the aim of getting the highest per¬ 

fect ion.b So it is done at Fordhook, near Doylestown, Bucks County, 
Pa., the seed farm of W. A tire Burpee & Co., Philadelphia; so at 

Hackensack, the farm of Peter Henderson & Co., and so with many 

others, every one often having still his jieeitUar specialty. 
Besides the different soils and climates there is another factor which 

makes North America so well <puilitied for seed raising; that is the 

dry summer, which ripens tin' seeds so well, and the fair harvesting 

weather, which facilitates collecting the seeds in good condition. Drv 
summers are also in France, especially in the south of hranee, and in 

Italy, hut fortunately often also in the center of (icrtiiany. 
Only some grains seem to like a moist climate. Ihus the cauli¬ 

flower, at least one variety, the Karly Dwarf Krfurt, which is now 

not only grown at Krfurt, in (iernmny, hut also to a great extent in 
Denmark. Mr. T. Pedersen-Bjcrgnurd, of Copenhagen, who rend a 
paper on Seed (»rowing in Denmark at the horticultural congress of 

Chicago, lsDft, expresses the opinion that the excellent quality of this 
seed in Denmark is probably mainly due to the high northern latitude 

of the country, the near proximity of the salt water, and the compara¬ 

tively moist and cool state of the atmosphere.’ 

TKSTINO. 

The seedsman must not only he a good merchant in order to over¬ 
look the condition of the market, present and future, but lie must also 

be a connoisseur. He. must be able to judge the different samples 

offered, and therefore must have a good knowledge of the minute 

differences in seeds which resemble one another. But in many ca>c> 
it is impossible to judge from the external appearance; the seeds 
of the different types of beets, cabbage, etc., often look quite the 
same; nay, it is even not always possible to distinguish the grain of 

" W. Atlcn* HurjKH* & (’<>., Philadelphia, Selection in Seed Growing, embracing 

read at the World*h Horticultural Congrcwi at Chicago, 18UU, on nn stern methods ef 

the Heed trade, need growing at Fordhook Farm, p. SO. ( Wo shall cite thin valuable 

hook briefly sih Selection in Seed Growing.) 
1 ( . S. Alien, modern methods of the need trade in Selection in Sets l Growing, p.t'7. 

Selection in Seed Growing, p. IV2. 
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the oil-giving rape seed from that of the turnip. For testing such 

seeds and for many other purposes, the seedsman must have trial 

* grounds. Hero ho can grow all the seeds of his contractors, and see 
who furnishes the best: here he can also grow seeds of his competitors, 

and here he can learn the comparative merits of novelties." Messrs. 

W. Atleo Burpee & To., Philadelphia, to whom 1 am indebted for 

much information, have al their seed farm at Fordbook, which contains 
130 acres, devoted 14 acres in 1804 to trial grounds, where 0,723 tests 

were made. A good description with illustration is given in The 

Florists* Exchange, New York, 181*4, page 834. 

Testingthegerminativepower of seeds is another object of the seeds¬ 

man in Germany and also France. Nearly all greater seedsmen of 
agricultural seeds have placed themselves under the control of the 

seed-control stations, mostly combined with agricultural experiment 

stations. In the shows of the great German agricultural societies it is 
required that seeds which will compete must have been taken out of 
a large quantity Indore witnesses and have been sent by the exposition 
committee, long before the exposition, to a seed-control station. That 
is the only wav for the judge to be sure he does not get a small quan¬ 

tity especially prepared for the exposition. 

NOVKLTIKS AND M KT1IODS OF OAINIXO Til KM, 

The desire for novelties is one of the best means of promoting seed 

growing and of advancing the standard in the varieties, but it 
brings discredit to the seedsman if he furnishes seeds of novelties 

which afterwards prove to be a failure. One should he scrupulous in 

testing novelties and in bringing them into commerce. The seedsmen 
should confine themselves to a wise restriction, as tin* number of 
novelties appearing every year in the trade is too great. How are 

novelties gainedf The answer to this question gives one the best idea 
of the varied systems a seedsman has to adopt. Like the great 
importers of plants, some seed houses have travelers in foreign coun¬ 
tries who send seeds of plants not yet introduced. Those give novel¬ 
ties of the greatest merit in botanical and even in hort icultural respects, 

and in this way true new species or even new genera are introduced. 
Another way, open to everybody, even to those who can not sacrifice 
thousands for travelers, is that of selecting new forms out of old 
plants, and this is the chief object of our seed growers; this is the way 
to advance horticulture in the most eminent degree. It seems very 
simple to select a new form, but it is much more difficult than one 
might imagine. It requires, first, a knowledge of the varieties already 
existing; secondly, a constantly watchfulness; thirdly, great pains in 

•See “American wed by Morse, ‘The needaman's trial grounds,” 

hy W. Alice BurjHV, ‘‘Modern met hods of the wed trade, hv C. S. Allen, .ill in 

W. At lee linr|Mi>, Selection In Seed Growing, pp. -M, -II, GO. 
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propagating and lixinjjf (lie* now form found. Hut. tho keen seed grower 

is not satisfied to select only new forms whirl) an accident or perhaps 

unknown circumstances have caused. He will produce new forma arti¬ 

ficially, and this is hv hybridization. Here the greatest skill is neces- 
sary and the highest triumphs may be achieved, as we see in the 

hybrid gladioli, the begonias, the carnation, the petunia, the potatoes, 

the chrysanthemum, etc. 1 lowevcr, in hoth cases, in simple select ion or 
in crossing, the grower run only hope to get a good result if one great 

factor will assist him; that is, heredity. Mr. Henri L. de Yilmorin, of 

the far-famed house of Vilmorin, Andrieux cV ('ie., Paris, has demon¬ 

strated that in the most thorough manner in his paper on “Pedigree 

or grade races in horticulture," read before the seedsmen's session of 
the World's Fair horticultural congress, Chicago, August 17, lstKh* 

He has shown what heredity is, how it works, and how tin* action of 

heredity can best be turned to account. And Mr. (A L. Allen, New 
York, in that same session, has clearly proved in his paper on “Selec¬ 
tion in its relations to seed growing" tin* importance of this way for 

getting new forms. Put he has also pointed out that the seedsman in 
the vast country of the United States, when* the setting sun of the 

East is the rising sun of the West where climate and soil are so dif¬ 

ferent has much more trouble than a seedsman in other countries. 
He must have a knowledge of selection sufficient to enable him to 

choose from (we would add, and for) every section of country such 
types as are best adapted to its various conditions of climate and soil. 

nisTiuntrrioN. 

The distribut ion of seeds has made enormous progress, since the 
Universal Postal l nion embraces nearly all countries of the world; 
from the old continent to the new, and vice versa, thousands and 

thousands of ' samples without value," but registered, cross the ocean; 
samples which often-have a great value, but which otherwise sent by 
freight would take double the time for their transport. Also in the 
single countries the low tariffs of tin* postage have helped very much 
for a greater distribution of catalogues and seeds. The*catalogues are 

the pioneer of the seedsman and the first condition of getting a wide 
distribution for seeds. It is almost incredible, and vet true, to hear in 
which numbers some houses send out catalogues. Vilmorin, Andrieux 
& Cie., Paris, send out their main price list in more than 100,000copies 

yearly; W . Atlee Purpee & Co., Philadelphia, of their live different, 
catalogues together, 575,000, in addition to some millions of circulars. 
Hie expert seed growers together send out 2,000,000 catalogues; 

K C. Heinemann alone 135,000, and 500,000 to 1,000,000 of prospects; 
I. (/. Schmidt, 250.000, and 1,000,000 prospects; Haage Schmidt, 

' Selection in S<*od Growing, j>. 10. 
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5<),0OO voluminous catalogues, etc. The facilities in distribution 

by the post, which in Germany also transports packages, so that no 

express companies are necessary, have had still another influence. 

Formerly there was a great ditierenee between wholesale and retail 

seed businesses. This difference has somewhat diminished, and some 

trreat linns mostly sell directly to private customers. There are only 
ft 

ii few who do not do so. Messrs. Krnst Henary, Krfurt: Gehrudcr 

Dippe, Qnedlinhurg; Hiuige & Schmidt, express (partly). Never¬ 

theless, there remains room for smaller business in every town, and 

if these concentrate themselves on some specialties which they 

have in the best quality possible, they will always have prosperous 

business, Generally smaller Hrtns also are dealers in garden imple¬ 

ments, manures, etc. 

Some large firms have agents in other places, and these furnish the 

seeds in the same good quality as the firm itself, lbit there is another 

class of people who often do damage to tin* real trade. These* are 

the peddlers who go about in tin* villages, in the small farms, and sell 

to the believing farmers, under great promises, their inferior seeds as 

well as inferior fruit trees. 

Another means for getting customers are the shop windows ol the 

retail seedsman. Tin* shops In the Tinted States must Is* named first, 

as perhaps nowhere is such good display to be seen as then*. Seeds 

in all colors, bulbs, tubers, chromolithographs* plates, etc., all 

arranged in a tasteful manner, will certainly not fail to attract the 

attention of tin* public, the more so as a good deal is exposed on the 

sidewalks. As to the distribution itself, nearly all seed houses have 

similar arrangements. Kurh usually has several departments a 

flower seed, a vegetable seed, a grass seed, a bulb, a potato depart¬ 

ment, and so on. For the flower seeds pigeonholes and small 

drawers; for larger seeds, such as sweet pens, large bins are used. 

The chief aim is to prepare all during the slack time of the year for 

the few months of the growing season. Thousands and thousands ol 

small packages have to bo made, and fortunately the little paper bags 

are now made in special manufactories at a very low price. I lie 

seedsman has “only ” to till them; but this word “only requires a 

great deal of time and a great many hands. Therefore, it is to be 

welcomed as a great progress that Messrs. \\ . Atlee Burpee cV: C o., 

Philadelphia, have an automatic package filler and closer, worked by 

steam.1* The paper Iwigs, of which all the small sizes can be used, are 

placed in a horizontal rack, along which they move in an erect position; 

the seed is poured into a hopper at the top of the machine, which is 

then started. With wonderful rapidity a scoop receives a modicum 

of seed and pours it. by means of a long narrow beak, into the hag 

which has come immediately beneath it. I he hag tilled, il tiaxels 

W. Atlee Burjni* A Gj.t Philadelphia, Selection in See<l Growing, etc., p. !>7. 
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on (ill it reaches si slot into which it drops, receiving on its downward 
path a smear of mucilage on its tlap and a squeeze to fasten it. It 

then drops into a receiver, where it is immediately followed by other 

hags which have been tilled, gummed, and dropped in an endless 
stream. By this contrivance one operative can (ill and gum 20,000 
packages of seeds a day. From 1*25 to 150 hands are employed in 

handling of seeds in that house, having no agents at all; all their trade 

is done b\* mail and express. More than 4,000 seed orders have been 
tilled in a single day, and the enormous number of 0,400 pieces of 
mail have been delivered at the store in one day, exclusive of news¬ 

papers and circulars. 
As Mr. Henri de Vilmorin writes me, there are perhaps half a 

dozen houses in the United States which have such automatic package 

tillers and closers. There is also one, at least for trial, at the Depart¬ 

ment of Agriculture in Washington. It is not to be lm<l in Europe, 

as the inventor seems to think that the selling in Europe might cover 
the high costs of the patents in all the European countries. Messrs. 

Vilmorin, Andrieux & (Tie., Baris, have several apparatus which also 

make the tilling of packages very easy and quick, and it seems not 

necessarv for them to use tin* American machine, which costs $1,200 
to $l,<m It is the high price of labor in the United States which 

makes such a machine protitablo there. 
A very ingenious mode for facilitat ing ordering and distribution has 

been invented bv V ilmorin, Andrieux eSc C’ie., Baris. I hey have run- 

ning numbers in their price list which give not only tin* name of the 

seed, but also the quantity. So the customer has only to write a num¬ 
ber, and he gets the set'll in tin* quantity hi* wishes. Some seedsmen 

in the United States, especially I). M. Ferry, of Detroit, and in Eng¬ 
land, Sutton & Sons, of Reading, etc., mostly do a box business; that 
is to say, they deposit at their correspondents, grocers, druggists, gen¬ 

eral storekeepers, etc., boxes with seeds for a small or large garden; 
also single packages, which the dejMisitary sells al a good profit, and 

returns the unsold seed at the end of the vear. 

KI >U( TI AON AI. Ml >M KNTS. 

Seed growing has not only a practical but also an educational side. 
In no business, perhaps, are there so many articles as in a seed busi¬ 

ness, and, therefore, the persons employed there are educated involun¬ 
tarily to the greatest order. They are also induced to train their eyes 
to distinguish the minute differences of many seeds. 'The best school 
is the trial ground, and Mr. C. E. Allen is right when he says that 
the well-ordered trial is the curriculum for any young man who 
wishes to become familiar with every department of horticulture. 
I hose who have studied on the trial ground the p ant, its habits and 
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requirement*, will make a good stall for a seed business, and be capable 

to till tin* highest position.* 
To this self-education by the business there comes another education 

done bv the seedsman that of the public. It can besaid thatin noother 

branch of commercial life is so much done for the instruction of the 

public as in the seed branch. Are all the hundreds of thousands of 

catalogues which go out from the seedsman and all their other papers, 

in vain? It is true it is a commercial interest which obliges 

the grower to said out catalogues; it is a commercial interest which 

induces him to adorn them from year to year with beautifully colored 

plates, so that they sometimes represent true artistic works, but at the 

same time these catalogues educate the public. They teach how to 

grow the garden seeds in a right manner; thev stimulate to try the 

best new varieties, and they promote in a high manner horticulture 

in the most distant territory. Deviating from the general European 

custom, several great seed establishments in America have their own 

compositors for catalogues, addresses, names on seed, capsules, circu-» 

lars, etc. 

CKt MiKKSS. 

A comparison between now and thirty years ago shows a great 

difference, especially in the seed trade of North America. It was the 

time when the first shipments of American clover seed, Kentucky 

blue grass, and timothy grass to Europe began. How enormous are 

the quantities sent out now; but wo have to speak of horticultural 

seeds, and there we can sav: 

(1) In horticultural seeds exportation has also increased in a great 

proportion, 

(*J) 'Fhe principle of division of labor is brought to an issue, not only 

between the growers of one country, but also between the different 

countries of the world. 

(3) The number of seedsmen has increased, also, in the 1 uited States 

and Canada rapidly, in the Old W orld more slowly, and competition 

is great both here and there. 

(4) But more, perhaps, has increased proportionally the extension 

of the old, long-established houses. It is a pleasure to look upon the 

development of these world-renowned firms, which stand like rocks in 

the fluctuation of time rocks which send down fecundating sources 

to all regions of the e n th. 

(5) The greatest progress lies in the raising of new and better, often 

earlier, varieties, both in vegetables and in flowers. No article can 

demonstrate, perhaps, that better than the tomato, which, after C. C. 

Morse,b was entire!v unknown in tin* United States to the generation 

•C. L. Allen, “Modern methods of the seed trade,” Florist Exchange, New York, 

Septemljer li>, IStl.'l, reprinted in Selection in Seed Growing, j». <>*S. 

' ‘American seed growing,” in Selection in Seed Growing, p. 35. 
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that preceded us, although it is a native of South America; now it, 
takes its position with the potato and tin' cabbage as a common article 
of food, for hy selection and hybridization it has been changed from 
the little pear-shaped “love apple" to a magnificent fruit. No vege¬ 
table fruit, perhaps, has given such varieties of forms, sizes, and colors 
as the tomato, both in the Tinted States and in the southern parts of 
Kurope. One of t ho greatest .specialists in tomatoes- Mr. Livingston, 
father of the house of A. \V. Livingston’s Son, Col inn bus, Ohio—told 
me that they sell tons per annum of tomato seed 2£ tons from their 
own grounds, the rest grown by their contractors. With this seed 

acres of land could be sown. Ilis Buckeye State tomato, 
shown at the Horticultural Congress at Chicago, was R7 centimeters in 
circumference. Like Mr. Livingston, many other growers are working 
in the perfect if m of (lie tomato and thousands in the perfection of other 
vegetables and tlowers. How wonderful is the progress in asters, 
mostly made in (iermnny and Trance; how delightful the colors of 
sweet pease, which owe their greatest perfection to Kngland and 
America; how astonishing the varieties of the carnation, in which all 
horticultural places have nearly the same merit; and so hundreds of 

other articles might be cited. 
(t>) But t la* perfect ion of vegetables and tlowers has often one reverse; 

the more a plant removes from the original wild form the less it will 
give seeds, ami so we find that in tin* high-bred varieties of our time 
seeds become rarer and rarer, as the cucumber and tomato show best. 
Therefore, the seed of good varieties can not he cheap; that the eas¬ 
terners should consider. ^ et competition forces the seed grower to 
produce even good seeds as cheaply as possible, and tlint he cun only 
do when he becomes a specialist. 

(7) Once more must In* mentioned the great progress in the horticul¬ 
tural, esjxM’ially in the seed catalogues, as well as in the illustrations 
ot horticultural articles, and in the same way the progress in the hor¬ 
ticultural newspapers. They all act in the promotion of horticulture 
in a formerly unknown way, and each progress made in one country 
is soon the common property of the whole world. 

SPECIAL DESCRIPTION OF CROUP 24. 

In \ iew of the great importance of the seed-growing and the seed 
trade the \\ orld s hair Commission had classified group24, seeds, seed 
1 aising, testing, and distribution, in six classes: 

Class 179. Display of veyrtable and jUnni r grown in different 
latitude*. This class had no entry at all, and if the true meaning of 
tin pi ogiamine should have heen fulfilled -that the same sample be 
sent to ditlcicnt latitudes and cultivated there several years—it would 

* years of preparation. 
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(’lass ISO. (renmt/ disp/*nj of jfomrr nml r, */, to/,/, serifs hy sod 

houses or i/roieerx. I liis whs (In4 only class w hich had found earnest 

coni{M'titoi*s, and shall Im* reported on in the following. All the other 

classes, except class 184, remained more or less a vain desire; in the 

best case were intermixed in class 1st). The other classes were: 

Clash IS I. M< thfs/s of groirini/^ /wm«/<«y, and preporing jfmoer^ 

rt(jtf(ihlt\ tr**\ nm/ shrill* s,,*/s. Although it is a difficult matter to 

demonstrate such methods, it could have been of tin* greatest interest 

to see models, or at least photographs. I n fortunately very few in 

this respect were shown. The first edition of the catalogue mentioned 

the Smith Pneumatic Transfer. 

Class 1N2. Sr, */ iron hints,, m, tho*fs o f horn ish in*/ and' pnvking for 
th, re/oif trnd*\ te<>rk of park/ng% c/r*., in op, rut ion, —To this elans may 

he reckoned the model of Peter Henderson & Co., New York, showinir 
o 

their great warehouse, 35 and 37 Cortlandt street, from the outside, 

with all details, moving figures going in and out, etc., hut this was 

more for sight-seers than for the men of profession. How interesting 

would it have been for the public as for the prurtiticn to see, for 

instance, the automatic package filler and closer worked by steam, of 

W. Atlee Prnrpee & Co., Philadelphia, Pa. 

( lass |S.‘*. M,thod* of testing Pitot*f */ of s, ,,/s ,ts practiced hi/ dij/rr- 

,nt s,,d hon.s,s. It would have been very easy to show these methods 

hut |H*rhap> it looked too simple and nobody thought it necessary. 

I lie truth is that in America the seedsmen nearly all use the old method 

of testing their seeds in |M»ts or in benches in the greenhouses, w hereas 

in hurope, besides pots, also special testing apparatus are used most 

frequently. Certainly such seed testers also will be used by the 

agricultural stations in the t inted States, but in the whole exhibition 

I noticed only one improved tester, the (icneva seed tester, improved 

form, by K. L. Copp, Madison, Wis., in the collection of the agricul¬ 

tural stations in the Government building. It consists of a piece of 

asbestus through which iron pins have been drawn, tin* asbestos piece 

being folded many times and hanging with the folds in a chest filled 

with water. The new feature in this tester is the use of asbestus 

instead of flannel, or blotting paper. The asbestus may be made red- 

hot to kill all mold germs, etc. In Germany one prefers blotting 

paper, which can easily In; renewed; only for beet grains, etc., one 

mostly takes wet sand. 

Class Ik4. Tree on*/ shrnh sert/s. on*/ srn/s os, */ for eotii/iments on*/ 

in,*/i*‘in,s.—A part of these seeds were exhibited in the forestry 

department, another in the agricultural department; in the hortieul 

tural department some were attached to the general seed displays and 

only a few pure collections of tree and shrub seeds were to be seen. 

(See further on Germany.) 
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UNITED STATUS. 

Coming hack to tin* chiof class ISO, general display of flower and 

vegetable seeds by seed houses or growers, we have to regret also here 

that the* uumlicr of exhibitions was not greater. I). M. Ferry Ac Co., 

of Detroit, Mich., the largest seed house in the United States; Atloe 

Burpee & Co., Philadelphia, of nearly the same importanee, and the 

Steele Briggs M a icon Company, Limited, Toronto, the largest seed 

house in Canada, had not exhibited. The catalogue names from the 

United States only 7, but among these 7 were some of the greatest 

houscsof the Union—Henry A. Diver, Philadelphia; Peter Henderson 

Ac Co., New York; Pitcher Ac Mandu, Shorthills, N. J., and Y. C. 

Vaughan, Chicago. Peter Henderson Ac Co. also had exhibited in a 

grand style in the agricultural building, where still another great house, 

Albert Dickinson Ac Co., Chicago, and further Vilmorin, Audrioux Ac 

Cie., from Paris, had exposed their great collections. 

'I here were still some other exhibitions of which we will speak first. 

11. \\ . Buckbee, Rockford seed farms, Illinois, had arranged his collec¬ 

tion in a very pretty manner; all seeds were in pretty, large, green or 

red silk bags on a terrace, with a large mirror behind and a brass bar 

before, a book with the request, “Please write your address, to get a 

catalogue lying out. This latter is a very common custom in America, 

which should lie more frequently accepted in Germany. II. W. Buck- 

bee especially grows vegetable seeds, onions being the principal, hut 

also cabbage and sugar corn. Of course it would not have well been 

possible to exhibit flower seeds in such quantities, but the public did 

not miss them, and the great quantities of vegetables in the pretty 

bags attracted it very much. 

I he Michigan Seed Company, South Haven, Mich., exhibited in a 

smaller style about 115 flower and vegetable seeds. Their specialties 
are beans and radishes. 

G. Barteldes Ac Co., Lawrence, Kaus., had exhibited vegetable and 

grass seeds in large bags. Some of the grass seeds were not quite 

clean; the whole samples were true samples of the commerce, not extra 
made up for the Exposition. 

Henry A. Dreer, Philadelphia, has one of the greatest horticultural 

businesses in the Last. Not only seeds, but also a great many plants, 

especially palms, azaleas, carnations, ferns, etc., are grown in the estab¬ 

lishment out of town at Riverton, beyond the Delaware, in New Jersey, 

comprising ldo acres with forty-four greenhouses,* while in the store, 

H4 C hestnut street, Philadelphia, seeds, bulbs, and also implements 

aie sold. In Chicago Mr. Dreer made a fine display, especially of 

vegetable seeds, etc-., and his collection of implement s was one of the 

^ ‘ bit*rv, under the kind direct inn . >j Mr Tliilmv, hix palm fniiiscs together, 

each 10.i b> Jofi-ct; 50,000 seedlingB of Livistonia australis (Lutania borbontca)\ 2,000 
asparagus plumosuy vanun; 400,000 ferns, etc. 
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best of all. The business was established in 1838. In 1NN3 Mr. Diver 

had u ipmrter of an aero of sweet |>ease, employed 35 persons, and 
shipped 15,(NM> packages; in 1803 ho lmd 0 acres of sweet pease, 

employed To persons, and shipped 70,000 jwiekages. The linn is now 

iiH*or|K)mted, and its president is Mr. William F. Dreer, the son of 

the founder.* 
Peter Henderson (Jo., Now York, the greatest house of that eity, 

the eldest of all North America, and well renowned in the whole 
world, had brought most sacrifices of all American seedsmen. As 

has already been mentioned, they had not only exhibited in the horti¬ 
cultural. but also in tin* agricultural building, and in both places in a 

highly attractive manner for the public. For our purpose it may 

suffice to describe the exhibition in the horticultural building. In the 

middle of a large pavilion stood the model of their warehouse, 35 

Cortland street. New York; around were placed large vessels with 

vegetable and grass seeds, and the, pretty litt le paper bags with flower 

seeds, the whole decorated by exact models of the best vegetables, etc., 
by colored plates, figures, etc. Also several books were exposed, for 

Mr. Henderson is one of tin* rare gardeners who not only do practical 

work, but who understand how to spread their knowledge bv popular 
publications. So we found: Henderson's (iurdenmg for Pleasure, 
second edition, 1892; Henderson's Handbook of Plants, second edition; 

Practical Floriculture, fourth edition, out of which we learn that in 
New York there are 500 florists with *d,ooo.oou capital in several 

businesses more tban 4l00,(KH); Henderson's (iarden and harm Topics, 
1884; How the Farm Pays, by Henderson and William (’rozier, 1884; at 

last, Henderson's Gardening for Profit, 1891, in which he says that a 
gardener must have at least 41,5(H) to $2,000 capital, and then not more 

than 2 acres, either bought or ten years on lease. It is highly interest¬ 
ing to see Henderson's numerous greenhouses in Jersey ('itv Heights, 
N. J., where there are cultivated roses in assortments (here mostly in 

pots what elsewhere is rare in America), chrysanthemums, palms, 

vines, etc. They also have large trial grounds in Hackensack. The 
business of Peter Henderson «£ (Jo. was founded bv Peter Henderson 

w 

in 1847 and incorporated in 1890, Alfred Henderson l»eing president; 
Charles Henderson, vice-president and treasurer; Robert Liddell, 
secretary. In 1883 they had about loo persons; in 1893, 200. llow 
great the correspondence is follows by the single fact that in 1894 in 
one day of the chief season they received 4,000 letters and postal com¬ 
munications. Their specialties in garden seeds arc cabbage, celery, 

cauliflower, |x*asc, and beans. One variety of extra early pease alone 
takes 1,000 to 1,2(M> acres to produce enough for their trade annually 

during the past three years. 

•The City of Philadelphia, 1894, second edition, p. 2U». 
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The Michigan Seed Company, South Haven, Midi., exhibited in a 

smaller style about 1 15 flower and 150 vegetable seeds. Their special¬ 

ties beans and radishes. 

Pitcher Sc Manda. Sborthills, N. .1., is that grand hortieultural 

establishment to wbien the World's Fair (ommission is much indebted, 

for they have contributed in store plants more than any other house, 

and without their huge tree ferns, their orchids, and other plants, 

renewed the whole summer, the horticultural building would have 

lacked some of its most attractive features. It is a delight to see, their 

vast establishment in Shorthills. Nowhere in America can one see 

such a variety of plants and flowers, indoors and outdoors; even nur¬ 

sery articles are to be found there. But we have to do here only 
ms * 

with the seeds they exhibited, and this collection consisted of about 

2,ooo flower seeds, ete., in small paper bags as they are in use now in 

nearly all businesses, each bearing a eolored figure of the (lower which 

will come from the seed. 

•I. C. Vaughan, (’Im ago, is one of the greatest firms in the Central 

States, having otliee and warehouse at 140 and I Is N\ ashington street; 

retail store at Sh Stale .street; greenhouses, plant, and bull)groundnut 

Western Springs, III., near ( Imago, and finally a brutieh establish¬ 

ment at 20 Ban-lav street. New York, where all Kuropean shipments 

are rereived. Mr. Vaughan was the horticulturist who suved the 

honor of Chicago itself in the tloricultural department, for although 

there are so many florists in that city, most of them did not participate 

at the Kxposition. Mr. Vaughan showed especially eannas in theehoic- 

est varieties, many of them not vet in commerce, gained by the cole- 

brated raiser, Mr. Cro/.y, at Lyon. But Mr. Vaughan also made a 

grand display in seeds and bis pavilion was a worthy counterpart to 

that of Messrs. Henderson Sc Co., New York. Seedsof all kinds, veg¬ 
etable and tlower seeds, grass seeds, etc., in vessels of different forms, 

large and small ones tilled the middle and the sides, and a good deco¬ 

ration was produced by living (lowers. Mr. Vaughan bad the great 

advantage to be nearest to the Fair, and be bad in the person of a 

young lady a representative all the time, which would have been too 

expensive for the other bouses. 

I he Albert Dickinson Company, Chicago, had not exhibited in the 

hortieultural hall, but in a line manner in kthe agricultural building- 

1 hey handle chiefly field seeds clovers, lucerne, timothy, and the 

natural grasses of that country; also linseed. Of the latter they sold, 

during the past five years, probably 1,500,000 bushels per year. The 

dealer of field seeds, especially in America, can not do like the dealer 

in garden seeds; he can not have seeds grown, except in sjH’eiul 

instances, exclusively for him. The territory and the quantities 

handled being so extremely Isirge, it would la* impossible to contract 

growing. So, also, the Albert Dickinson Company buys seeds in the 
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opon market or from country sliip|H»rs. Most of tin* seeds they sell 

mu mised in that country, tin* same its grain mops. Tim «pm. titiea of 

s(M*d handled in the Chicago market exceed any market in tin* world, 

('.specially in timothy need. The Albert Dickinson Company also 

prepared tables of equivalent quotations on clovers and grass seeds as 

reduced from standard bushel to cental system and cental system to 

Imshel. They commend the change to the cental system, but they 

should not have stop|H*d half way; they should have promoted tin* 

use of 100 kilograms instead of loo pounds English. (ind bless 

the day when Rnglnml and the I'nited States shall adopt the metric 

system in weights and measures. 

FltANCK 

Although France had exhibited no seeds in tin* horticultural build¬ 

ing, it would 1m* unjust not to name it here, for its greatest house, 

Vilmorin, Andrieux & Cie., Paris, Imd exhibited in a grand style in 

the agricultural building, especially agricultural seeds, cereals, self- 

grown hybrids of cereals, sugar beets with plastic demonstration of 

their composition, cast models of vegetables, ete., paintings of (lowers, 

etc. Before tin* beginning of tin* Exposition, Messrs. Vilmorin, 

Andrieux<&Cie.,on request of Mr. Samuels,chief of the horticultunil 

department, Imd supplied many of their best flower seeds, which Mr. 

! Iiorpc, the chief of the tloriciilturul department, cultivated like those 

of other countries, and they were highly rewarded when the flowers 

mine in bloom. They published, on flu* occasion of the Chicago 

World’ s Fair, a little pamphlet of only 1- pages which contains valua¬ 

ble statistioul data. From this we extract tin* following: 

ll>*tnry.—No precise data arc extant on tin* exact time when the 

house of Vilmorin, Andrieux Cie. was founded. It existed, however, 

already in 1745, on the Quai de la Megisscrie. and belonged to Pierre 

Andrieux, seedsman and botanist to tin* King, Louis XV. In 1774 

Philipj m» Yictoire Levcqtiodo Vilmorin married the daughter ot Pierre 

Andrieux, and after tin* death of tin* latter in 178] tin* firm took 

the name of Vilmorin, Andrieux & Cie. 'Flu* son of Philipj>o V ie- 

toire (died 1804), Pierre Andre (1770-1802), was tin* first one to start 

the comparative held experiments with cereals, grasses, and forage 

plants. His friendly connections with Mielmux, the celebrated North 

American ’’traveler, offered him many opportunities for introduc¬ 

ing American tn*es, and his forest tree plantation and rich collection of 

American oaks at Les Bannes, Departement dti Loiret, wen* acquired 

after his death, in 1802, by tin* French (iovernment, to be used as a 

national forestry school. In 1845 In* retired from business, and left 

the house to his eldest son, Louis Leveque de \ ilmorin, who made 

the systematic study of heredity in plants one of his great aims, and 

created the improved race of sugar beet called ** \ ilmorin, the blood 
s 

coi. exi*o—4>2-51 - -_ 
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of which is in most sugar-beet strains introduced into America, lie 
died in 1800. His widow, assisted by Messrs. 3. M. Mies and 3. P" th, 

conducted the house, and now her two sons, both worthy of ear 

tri-cat ancestors, Henri Louis do Vilinorin and Maurice Loi c 
Vilmorin, together with Mr. Albert Brieku, who was for t wenty » rs 

the chief of the growing departimmt, and Mr. Th. Delaeour, who for 
nmnV years conducted the correspondence, are tin' four principals of 

the world-renowned house, V ilmorin, Andrieux ik ( te. 
/••vhj/ymm.— The progress of the house is well shown by diagrams. 

We can only give the end numbers: 
Number of the staff, 1*55, 42; 181)3, 452 clerks; number of letters 

and postal communications, 1*47, 2,410 letters; 1855, 15,472; 1893, 

205,310 letters. Acreage under seed crops, 1855, 1,077; 1893, 11,152 
acres. Packages yearly shipped to the United State's alone, 1883, 

2,052; 1892, 12,248. The three main divisions are the grow ing, dis¬ 

tributing, and publishing departments. The seed gardens and farms, 

which include also the trial grounds with 20,000 different platsof land, 

are located at Rue do ltouilly, Paris, at Yicrrieres In lhiisson (Seine et 

Oise), ami at Antibes (Alpes Maritime*) on the Riviera, 'l'he chief 
work, all systematic dassilicat ion of wheats and other cereals, potatoes, 
grasses, the hybridizing of wheat, etc., by Messrs. Louis and Henri de 

Vilmorin, were accomplished at \ icrricres, where also is a chemical 

laboratory for testing sugar beets. 
I)ixtr’ilnittntj <1*trtnurh/. All the otliees are located at 4 Quai tie 

la Mcgisserie. Paris, but the warehouses are all at Riio de Reuilly. 

Here the inland retail dc|iurtment especially Inis byeii pronounced by 
all who have seen it to be the most practical in existence. 1 he lal>or 

of that dc]Mirtmcnt is simplified by the system of enumeration, per¬ 
mitting the customers to make out their orders by merely writing on 

the order sheets the number which is annexed to each article, hor 
instance. No. 2183 of the catalogue means 125 grams beet root, red, 

from t'ovent Harden; No. 2184 of the catalogue means bo grams laud 

root, red, from Covent Harden; No. 2185 of the catalogue means 30 
grams, etc., beet root, red, front Covent Harden. This also renders 

the execution of the orders very easy to persons without special train¬ 

ing—women, for instance. A system of movable drawers allows of * 
novelty Iteingput in between two numbers without changing tin* whole 

arrangement. 
Ptthft*hnnj (hjHirtnirnt. As there are published nearly a score of 

catalogues and price lists every year, the publishing d<-purtment has 
much to do. The main price list is sent yearly to more than ltHi,000 
customers. Nearly all catalogues and lists are nieelv illustrated, and 

the introduction of 10,000 cuts is already an old feature of tin* house. 
In the later years also good chromos for seed papers and for address 

curds have been published in great num tiers. A most valuable puh- 
- * . 
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licution is tin* Allmm Vilmorin, containing large lithographs painted 

hv I* * . of vegetables and tlowers. The chief publications are Lcs 

Kh " dc Pleine Terre, fourth edition, ISM; Lcs Plantes Potageres; 

cilleiirs Bles; Les Planter do (irauclo Culture, etc. To the pub- 

lisLsnz department must he referred as well the production of easts of 

the- useful vegetables and farm roots, which are very valuable for 

museums, horticultural schools, seed growers, etc. The other seed 

linns of France are mostly of more recent date. The most important 

tire in Paris, at Angers, Lyon, and Nimcs. For flower seed also Nice 

and the whole Riviera are great centers, for instance, for Primula 

sinensis, carnations, eineriaras, stocks, dahlias, melons, subtropical 

plants, etc. 

GREAT BRITAIN AND IRELAND. 

Although one should think that tin* moist climate of the British 

islands would not he suitable for seed growing, yet there are some 

articles which there gain their greatest perfection. In general those 

an* more agricultural sect is and vegetable seeds, hut also some flower 

seeds (part I v grown in houses for instance. Primula chinonsis, byclcm- 

son, etc., as in (ierinany and other countries). Beginning with the 

north there must he cited the ancient house, Peter Lawson, Ldinhurgh, 

the founder of which was the first seedsman in (treat Britain, who, 

like Ixmis Lcvetpie do Vilmorin in France, began raising of cereals, 

especially wheat, in a scientific manner, being preceded by the Kev. 

Patrick Shirred, who showed the way of gaining new varieties by 

selection and hybridizing. In fin* south it was the world-renowned 

Colonel llullett who first began a true pedigree breeding of wheat and 

oats. What Peter Lawson did once, dames Carter Co., London, do 

now. They have gained several good varieties of cereals by a still 

more exact crossing. They also produced new potatoes and earned 

on tobacco growing in a scientific manner. But we have not to speak 

hereof agricultural seeds. Siillice it to call in mind tin* many varieties 

of wheat, oats, barley, turnips, etc., which Cleat Britain has o He red 

to the whole world. An article both agricultural and horticultural is 

grass seed, and it is well known how wonderfully the Lnglish rye grass 

seed (Solium y/areune) is grown in Scotland, just as timothy in Ohio, 

bluegrass in Kentucky, etc., Featucti ovtmi in Germany, Anna rlntnn 

in France. As to vegetable seeds Lngland can claim to ha\e been tin* 

first country in which they have been grown scientifically. Ihomas 

Andrew Knight, 175b 1S3S, president ot the Royal Horticultural 

Society of London, was the first who hybridized peas already in the 

beginningof this century, and Knight’s Marrow is still now a \\ ell-known 

pea. No countrv perhaps has produced so many varieties of peas as 

Great Britain, and the stranger only regrets that all these fine \aiie- 

ties are not cooked in England in such a delicate manner as in France 
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and (icrnmny. The cooking' of vegetables in general might he greatly 

improved in Great. Britain as well as in the United Stnt(*s; it is mostly 
the sauce or the butter which is failing. 

In England the two greatest linns are Messrs, dames Carter & Co., 

237 and 238 High Holhorn, London, and Messrs. Sutton Sons in 

Reading,* but we might still name many others, .lames Curler & Co. 

celebrated their fiftieth jubilee in 1887.* There had been before 1837 

a seed, or chiefly a florist's, business by Mr. dames Carter in Drury 

Line, but in that year the firm of Carter & Co. removed to Holhorn. 

Strange to sav, dames Carter, before becoming a seedsman, had 

resided in Germany, teaching music, botany, and English. Certainly 

his botanical and literary knowledge were of the greatest aid for him 

afterwards. His catalogue of 183tf, from 5 Drury Line, shows already 

his scientific knowledge. It is headed by an elaborate explanation of 

the Linncan system. The plants named are arranged alphabetically, 

but a series of columns stands ready to indicate the class and order 

to which each belongs, its hardy or half hardy character, its height, 

and time of flowering, color, price, etc.; also tin* names are properly 

accented, to direct pronunciation. He rebuilt the tiny shop of High 

Holhorn in and after his death tin* agricultural side of the busi¬ 

ness grew rapidly, so that J. Carter & Co. are now known through 

the whole world, having resident agents in Baris and New York. 

1 hey receive often 700 to Roo letters per day. The weight dispatched 

amounts in some of the spring months to 40 to 00 tons per day one- 

half for foreign and trade? destination, tin* other for home customers. 

1 hey have a botanical assistant for testing the grains, cspeeuilly 

examining clover seed for dodder. 

I he nurseries and trial grounds of J. Carter & Co. arc situated nc:ir 

horest Hill, and comprise some 20 acres, besides long ranges of glass 

houses where primulas, cinerarias, calceolarias, petunias, mimulus, 

balsams, etc., are grown in quantity for their seed. Of these seeds 

samples were sent to Chicago, and the plants grown from them were 

so splendid that J. Carter Si Co. earned, it awards. Actual stand 

were not. At Forest Hill also the wheat hybridizing 

takes place. The varieties of wheat u Fill measure," 44 Royal Brize,'' 

“At that occasion Messrs. James Carter A: Co. published a pamphlet, from which 

the following notes are taken: “Messrs. Sutton & Sons, Reading, do the greatest 

business in England with the public directly, their commerce lieing chiefly a retail 

one. Not only flower and vegetable seeds, hut also gniss and agricultural seeds, 

beet roots, etc., are the specialties of this world-renowned firm. They also have 

published very valuable works oil horticulture—for instance: The Art of Preparing 

\ egetables for the Fable, button’s Amateur Guide in Horticulture, Button’s Farmers’ 

’i earhook and Graziers’ Manual. The two most im|M>rtant are Permanent and Tem¬ 

porary I natures, fourth edition, London, 1891, 1H4 psiges, with 2d magnificent col¬ 

ored plates, the Ix-st figures we know of this kind, and The Culture of Vegetables 

and Mowers, fifth edition, London, 1892, 422 pages. Of the latter, 18,000 copies had 
been sold when the fifth edition apjxuired in 10,000 copies,” 
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“Birdproof,” etc., Imve boon produced here. The chief plan* for 

cultivation of agricultural and also vegetable and flower needs are the 

Essex Farms, nearly 1,200 acres, at Dedham and St. Osvth. Here 

stork seed from selected roots of turnips, swedes, mangels, kohlrabi; 

also of peas, radish, lettuce, etc., are grown for the supply of con¬ 

tracting growers. Of flower seeds there are at St. Osyth 10 acres, 

especially lobelias, candytufts, tropieolums, rhodanthe, mignonette, 

pansies, carnations, etc. At Dedham are 50 acres of flowers—chrys¬ 

anthemum, enrinatum, tropieolum, clarkia, insegripetnla, mesembry- 

anthemum. 

UF.KMANY. 

German seeds are known in tin* whole world and form a specialty of 

seeds, consisting chiefly of annual flower seeds and vegetable seeds, but 

in the last deeenniums also a great many seeds of greenhouse plants 

are grown and shipped far abroad. The centers ot t he seed production 

in Germany are Erfurt, Quedlinburg, Aschendeben, Kisleben, 1 Ini- 

berstadt, (»rosstulnirz, Main/., Darmstadt, Bamberg, Aschatfenburg, 

St-hweinfurt, Mittenlierg, Nuremberg, Munich, t hn. etc. Erfurt was 

already in the Middle Ages called “ Pile Gardener of the Sacred Roman 

Empire,” but at that time it produced especially vegetables. Seed 

growing did not begin before the middle of the last century, but 

already in 1788 Heinrich Plat/ gave in his catalogue a list of 1,355 

flower seeds. To-day the culture is so extended that more than 5(M> 

hectare (aland 1,250 acres) are alone covered with flowers for seed, and 

about goo.ooo square meters (g,ooo,nno square feet) of glass surface 

serve for the cultivation of more tender flowers. Stocks are grown in 

about 1,000,0<ni pots, in each 7 to D plants; carnations, 100,000; wall¬ 

flowers, 150,(MS». Alwmt 4,<mmi persons are occupied in this business, 

and above 2,0<Ml,000 catalogues are sent out into the whole world every 

year. 
90 

The greatest houses at Erfurt are Ernst llenary, Ibuige & Schmidt, 

T. (’. Schmidt, N. E. Chrestensen, F. C. Hcineiuann, J. Doeppleh, 

Oscar Knopfl Co., 11. Ptatx6 Sohn, Ferd. Jflhlke Nachfolger, II. 
Lorenz, etc. Together, there are 14 grec-tor and 50 smaller houses. 

Nearly all tin* greater ones have contractors in the environs as well as 

in the south of Europe, in Algiers, in North America, and in the 

Tropics, who grow seeds for them. Often the houses furnish the seed 

themselves andnirefully watch tin* harvest, especially in the environs. 

Most of these houses had sent seeds of pot plants on the request of Mi. 

Samuels, chief of tin* horticultural department at Chicago, in 1802. 

These were sown and well cared for by Air. John 1 horpe, chief of the 

floricultural department, and tin*, flowers judged before the beginning 

of the Exposition. Then* were Primula ehinensis, ( yclamen, Cine- 

raria. Calceolaria, etc.; also the pansies were raised in 1802. Nearly 
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all were found worthy of an award; the Cineraria of Ernst Heimry 

were considered the best of till as to number of specimens and color. 

Although the production of seeds is the chief occupation in Erfurt, 

vet also plants, open-door, greenhouse, and stove plants are from year 

to year grown more. Messrs, linage & Schmidt are well known 

through the whole world for their great variety of nearly all sorts of 

garden plants. They are for Germany, or even Europe, what Pitcher 

& Manda arc for the United States. The establishment was founded in 

18f»2; it has now an acreage of 250 acres, 2i acres of glass, 200 persons, 

20 acres of asters, 107 acres of summer flowers, 75,000 pots of stock, 

18,000 of carnations, etc. For the greater part they deal in wholesale; 

therefore the number of letters is not so great as with those houses 

which especially deal in retail. The number of letters arrived in 1803 

was, nevertheless, 35,000; in the chief season, 250 per day; packages 

shipped, 15,000, of which about 1,200 large ones to the United States, 

linage & Schmidt gained two awards for Cyclamen. 

N. L. Chrestcnscn, Erfurt, is another great house which exports 

besides seeds, especially dried (lowers, cotillon articles, etc.; also 

cereals; he earned two awards for pansies, etc. Mr. Chrestcnscn was 

in the lbdted Stat.es in IN02. 

F. C. Ileinemanifs establishment at Erfurt was founded in 1847; 

acreage, inclusive of contract land, 312 acres; glass, 20,000 square 

feet; persons, about 100; letters received per annum, 70,000; number 

of packages shipped, 40,000; number of catalogues sent out, 135,000; 

prospects, 5o0,000 to 1,000,out. Ib» cultivates about 0acres of asters, 

50,000 pots of stock, 4,000 pots of Gloxinias for seed, etc. ✓ 
During the whole Exposition itself three Erfurt linns were repre¬ 

sented: Oscar Knopff Co., T. C. Schmidt, and E. Henary. 

Oscar Knopll Si Co. brought flower and vegetable seeds, well 

arranged on two round terraces of carved wood; the glass jars laid 

the opening below so that the seeds could well he seen, hut they were 

not well locked, so that sometimes in lifting the jars seeds feel out. 

The seeds were very good and earned an award, like those of T. C. 
Schmidt. 

1. C. Schmidt, Erfurt, had chosen a white terrace, on which flower 

seeds were placed. On each jar was put an artificial flower showing 

what sort of plant the grain would produce. This was highly inter¬ 

esting tor the public, although the seeds themselves sometimes could 

not well he seen for the flowers. T. C. Schmidt is well known in 

Germany and far abroad as “Flower Schmidt.” It is an establishment 

which combines, like that of Mr. Chresfcensen, many different depart¬ 

ments, not only flowers and seeds, hut also dried flowers, dried grasses, 

bouquets; also cereals, etc.; and deals especially with the public in 

letail. In this respect it is probably the largest house in Germany. 

IIm* acreage in lsu.5 was, inclusive of contract land, 2,130 acres; glass 



world's roLIJMlUAN KXroSITlON, Im. S()7 

surface, 110,000 square feet; number of persons, according to the 

season. 450-800; number of letters received, 130,000; on days of the 

chief season, 1,200; number of packages shipped. 120,000; number of 

catalogues sent out, 250,000, and 1,000,0**0 of prospects, etc., in jour¬ 

nals. The aster fields embrace 10 acres, stocks are grown in 40,<100 

pots, begonias in 10,000 ]>ots. The firm T. C. Schmidt has special 

workshops for wire and willow baskets, for coloring tlowers, for book¬ 

binding, for making cotillon arrangements, etc., and the Exposition 

has added many customers to the thousands of old ones. 

The largest and oldest seed bouse of Erfurt, Ernst Henary, founded 

1843, conducted now by Friodcriek and John Henary, only deals in whole¬ 

sale. It gave an idea of its world-renowned cultures and its organiza¬ 

tion by a large picture or tableau. The whole tableau, 28 feet long 

and l‘J feet high, consisted of three parts, most artistically com¬ 

posed by Mr. John Benary, executed by Prof. Otto Hummel, Hann¬ 

over, and his scholars, I. Stan/.el and A. L). Cause. The middle part 

represented the large new warehouse with the offices, a magnificent 

building, looking like a municipal post building, with 4 floors, and lt> 

windows in face, and 2 large side wings, with electric lights, steam 

heating, elevators, etc., the left the flowers, the right the vegetables. 

All the publications of the house Ernst Benary were shown on this 

tableau, the celebrated Benary Album, the paper seed bags with the 

nicely painted flowers, etc. E. Benary grows about 1(K),0UU pots of 

stock, 30,000 Primula chinensis, 20,000 petunia, etc., and has 00,000 

square, foot of glass. Mr. Boiiary has also published scientific works, 

popularly written; especially must be mentioned the propagating of 

plants by seed by 11. Jaeger and Ernst Benary. E. Benary also pos¬ 

sesses beautiful casts of bis best vegetables, etc., similar to those ot 

Vilmorin, Andrieux & Cic., of Paris. 

J. Doeppleb, well renowned for his beautiful asters and pansies, had 

sent grains of the latter for cultivation and gained an award. Platz 

Si Sohn gained even two awards for their pansies. 

From the other centers; Qucdlinhurg, where seed growing on a 

large style was founded ultout 1840 by Martin (Jrashofl, four firms 

had sent seeds for being cultivated during the winter in the lloricul- 

turul department—-Gebrudcr Dippc, Heinrich Motto. Martin (vrashotl, 

Pape eSc Bergmann, and Luther Friedrich Roomer sent seeds ot his new 

Humulus japouicus variegatus for the open air; battler cV: Hethge, 

dahlias. 

In Qucdlinhurg the acreage for seed growing is still larger than in 

Erfurt, because there are grown many agricultural seeds too, especially 
sugar beet and cereal seed. The largest seed house of (lennany nay, 

probably of the whole world is (lebruder Hippe, at (Qucdlinhurg. 

Hippe Brothel'S have 17,075 acres. I hat is (>,723 acres moie than the 

celebrated house of V ilmorin, Aiidrieux«fe( ie.,at Paris. 1 hey cult i\ ate 
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2,250acres c(‘real seeds, 1,500 acres of t lu*ir world rcnowned sugar-beet 
seed, 375 acres pras, 237acres beans, 137 acres saladc and onions, 37 acres 

encumbers, "5 actvs iisf(‘.rs, 45 acres mignonette, t*t; further, of pot 

plants, 350,000 pots of stork, 30,000 wallflowers, 15,(MK) cineraria, 

5,000 calceolaria, 50,000 Primula ehinensis. They employ 230 gar¬ 

deners, 30 apprentices, 1,000 male and femalo laborers. They have 

2 steam plows, 2*10 horses, 220 oxen, and 5,000 to 0,000 wethers the 

latter for getting more manure. 

The greatest merit of Dippe Brothers is tin* amelioration of the 

sugar heet. Already since 1*70 Kommerzicnruth Carl Dippe, now 

one of the chiefs of the tirm, occupied himself with tin* selection of 

the sugar-beet roots as to form, leaf, polarization, etc. Since 1 ss| he 

has combined the determination of sugar in the root, which now is the 

usual method with the ancient determination of sugar in the juice,and 

the factories have found that tin* beet roots of Dippe Brothers at equal 

polarization and equal quantitative product gives 0,0 percent, nearly l 

percent, more revenue than other varieties. 

But there are still other large linns at Quetllinhurg. 

Heinrich Mcltc & Co., Quedlinlmrg, have 2,125 acres of land, 

besides 2,002 acres of contract land, 85 gardeners, ami 550 laborers. 

Martin (irashotf, in tin* same town, cultivates 1.125 acres with 55 

gardeners and 200 laborers. Saltier Ac Betlige Co., Limited, have 27 

houses, 5,000 frames, altogether above 0 acres glazed surface. 00,000 

Primula ehinensis, 25,(MM) cyclamen, 20,000 begonia in pots and 50,000 

in the open air, 25,0oo gloxinia. They shipped in 1X03 2,1 mm>,000young 

Primula ehinensis and 500,000 young cyclamen, ( )t her well-renov* ned 

houses are Pape A Bcrgnmnn. Karl Sattler, August Temple, II. 

\\ ohrenpfennig, (iobliardt Ac Co., Isaiis Vieweg, etc. 

forestry seeds are a specialty of (irossbibarz, in the mountains of 

I huringia. called 1 huringer W aid, in tin* center of (iermanv. The 

two chief til ms there. Helms Sohnc and Boettcher Ac Voelker, had 

exhibited in ( hicago. I he house Helms Sohne was already established 

in 17sx, by the grandfather of tin* present proprietor; it was the first 

house which paid attention to the important forestry seeds, and this 

had such good success that in western (iermanv, in Darmstadt, uhont 

ten years later, establishments for forestry seeds were also created. 

Afterwards, in the south ol (iennnny also, the commerce with forestv 

and grass seeds began, and many hundreds of poor people now Had a 

good means of livelihood by collecting cones and ripe seeds. The chief 

localities for forest seeds are now (irosstabarz, Darmstadt, Blanketi- 

buig at the Harz Mountains, (Vile, Kathenow, Asebatfenburg, and 

Munn h. Messrs. Helms Sflhne have establishments for o|H*ning the 

(oia s (Klenganstnltcn) with heating by hot air, of the newest con- 

r!MU ^lo,b u,,<^ °fher maeldneries for cleaning the seed in the best way. 

m \ \\4 ir on occasion of their centennial jubilee named furnisher 

° K|,IS ol ihusKi.i and of t 1m* Duke of Saxe-ColmriMiotha. 
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In Chicago Holms Sflhne Imd exhibited 480 tree and shrub seeds on 

desks, each species in pretty cases closed with glass. Such Hat cases 

always give the most correct appearance of the seeds; vaulted jars 

cause that the grains look larger. 
Boettcher & Voelker, also at Grosstabarz, did not exhibit so many 

forest seeds, hut added also glass and clover seeds; all were inclosed 

in cylindrical glass jars, with a glass stopple below. I hey had about 

500 glass jars. Both firms earned a well-deserved award. 

On the gallery of the dome, M. C. Stoldt, a well-known horticul¬ 

turist of Wandsbek-Marientlml, near Hamburg, had exhibited seeds 

of his self-grown varieties of cyclamen; Kaethchen Stoldt (white), 

Rosa of Marienthal (rose), bright dark red and white with common eye. 

A specialty of Germany are the tine pansies, and although we have 

already mentioned several firms who exhibited pansies at Chicago, we 

must name two specialists: Mr. Carl Schwanecke of Oschersleben, 

province of Saxony, the nestor of tin* pansy growers, who earned two 

awards, and Mr. Heinrich Wrede, of Lfmeburg, who even gained four 

awards for pansies, besides another for phlox. 

The other countries of Kurope had not exhibited grains in tin* horti¬ 

cultural hall; but we only have to mention Mr. llredemeier, from 

Pallanza, Italy, who sent seeds ot his Primula chinensis 1 allanza*, 

with curled leaves. 
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IIKATINC AITUANCKS. 

By Prof. H, 11 ittiiootk. 

I believe that Dr. Emin, the famous African explorer, is responsible 

for the statement that a particular tribe of monkeys, found in the 

interior of Africa, Is acquainted with at least one of the uses of tire. 

These monkeys provide themselves with torches of burning wood to 

lijrht their way through the forests at night. If it is true, the use of 

tire tnav antedate bv manv centuries its earliest use by man, for even 

now there are said to 1m* savages who have no knowledge of its appli¬ 

cation to the preparation of food. 

It is not the writer’s piuqKJse to begin this re|M>rt with a history of 

the earlv uses of tire, or even to trace the course of invention and 
w * 

improvement which has led up to the modern appliances for heating 

houses and cooking food. Wo may presume that primitive man, as 

soon as he experienced the genial warmth of tire, discovered a means 

to transport it to his dwelling and to preserve it there. At a later 

time the means to produce it were discovered, first by tin* rubbing of 

two sticks together, or by the lire drill so extensively used throughout 

the world; later, in a still dim antiquity, the use ot the Hint and tow 

was discovered, which continued among our own people until the days 

of our grand fat hers, and is still found in other lands in daily use. 

The campfire and the blazing signal tire or beacon typity tin* earliest 

uses of fire. But it could not have been long before the first step was 

made to conserve the heat and apply it to cooking in a different man¬ 

ner. The primitive oven, such as is used by the American Indian at 

the present day, is a hole dug in the ground into which hot stones aie 

thrown uml covered with leaves and earth. 1 he modern stove is a 

marvel as compared with tin* early forms known half a century ago, 

but even in some of its best forms it is very far from being what it 

should be in this enlightened age. It is a most extravagant luxuiy. 

For heating-our houses it falls far short ot requirements, consuming 

and wasting an unconscionable, amount ot fuel, giving eompaiatiw 1\ 

but little warmth, and even that unevenly distributed, l'oi cooking 

one need only compare the hodfuls of coal used every day in the oidi¬ 

nary home kitchen with the few cents’ worth of oil which Mr. Edward 

Atkinson has shown will do the same work. Or it it is tontuuu 
813 
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t.|mt tin* conditions under which Mr. Atkinson's results were obtained 

arc not comparable with kitchen o|>erations, then take the result 

.riven in this report of sonic rather rough-and-ready experiments with 

the Nevins range. Improvements in cooking stoves generally have 

not kept pace with the demands of the times for efficiency or for 

economy of fuel. 
Nodoubt the luxurious manner of living, in this country, of persons 

in very ordinary walks of life has led to a disregard of improvements 

in kitchen apparatus, and it would seem to Is* a fact of uxjicricneo 

that the devices of Mr. Atkinson, originally intended to improve the 

dietary of the tailoring class and at the same time to enable them to 

live more economically, remain quite unappreciated by the persons 

who have most need of such lienetits, and are as yet only used by 

those to whom the saving of money is hut of little consequence. 

With all the improvements in appliances for domestic use wo are 

far behind less highly cultured peoples in the matter of the econom- 

ieal use of fuel. The waste in the common kitchen range would soon 

impoverish a Japanese household, wherein the family meal would he 

cooked with the wood which one of our servants u>cs merely 1“ kindle 

a tire for breakfast. 

A. AIK llKATKHS; AIK, IIOT-WATKK, AN I» 8TKAM COMBINATION IIKATKRS. 

The variety of air-heating furnaces is almost endless, hut only a few 

were represented at the Kx position. These naturally represented the 

latest and most approved designs, hut it is quite obvious that there is 

still a wide field for improvement in most of them for the more 

economical use of fuel. Without any disposition to speculate ujhiii a 

subject which is well worthy of scientific investigation in a practical 

way, 1 would suggest that if we could eliminate the expression “radi¬ 

ating surface” as applied to heaters and substitute for it “ heating 

surface," with the clear understanding that air is heated by actual 

contact with heated surfaces and not by radiation from such surfaces, 

the language would not only be more exact, but it would doubtless 

lead to the abandonment of some forms of construction which are 

obviously planned to heat a large volume of air by radiation. Suppose 

we assume that our furnace is a simple drum, which furnishes the 

entire heating surface for the air. We can surround that drum with 

a casing to routine the air and to direct it upward. The question 

arises, llow much air space should I>e given between tin* drum and 

the casing? Shall it he ti inches, or a foot, or 2 feet? So far as the 

absolute amount of heat radiated by the drum and absorbed by the 

casing is concerned, to which the air is practically transparent, and 

which therefore does not warm tin* air in its passage, there will he no 

ditto re nee. It is only the moving air whieh comes in direct contact 

with the drum, and that which is also warmed by contact with the 
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insidi* of the <*asing, that servo# to heat (In* house. Praeticallv, 

therefore, it becomes a question of either heating u small volume of 

air very hot or a larger volume to a lower temperature. The abso¬ 

lute amount of heat imparted to the air lieing dependent, in a great 

decree, upon tin* rapidity of tin* current in contact with the hot sur¬ 

faces, this becomes an itiqmrtanf consideration, for tin* more rapid the 

current the more effectually the surface of the heater is cooled—in 

other words, the more heat is taken from the tire. The greatest 

efficiency is attained when the heat ing surfaces are most rapidly cooled 

by the moving air. A large laxly of air moving slowly in a given 

space, over a hot surface, will not absorb heat so rapidly as a smaller 

volume moving more rapidly. Kven if it be assumed that the larger 

volume will carry away the same quantity of heat as the smaller, it 

can only do so at tin* expense of a greater consumption of fuel, for 

the reason that in order to heat the larger body of air it will lie 

necessary to heat that jxirtion of it which comes in contact with the 

heating surface to a higher degree, and to do this requires a hotter 

surface. This is purely a practical view of tin* matter. Theoretically, 

the amount of heat and the temperature should Is* tin* same for com- 

parable volumes of air, but practically it is not so, because uniformity 

of heating the entire volumes of air can not la* attained, and in main¬ 

taining a higher temperature of tin* drum more fuel goes to waste up 

the chimney. 

The most efficient furnace is the one which ex | wises flu* greatest 

amount of heating surface to a constantly moving and rapid current 

of air. The function of the heating surface is to absorb tin* beat on 

tin* one side and to give it out to the air by contact on the other. Con¬ 

sequently we must heat it as quickly as possible and carry away that 

heat as rapidly as it is imparted. It is not possible to take up all the 

heat from a simple drum, liecnuse much of the heat of the tire passes 

away in the escaping product# of combustion without coming in con¬ 

tact with the metal. Therefore it is customary to direct the hot gases 

into smaller tines, preferably directed downward, lief ore they are. 

allowed to esciqie. The favorite method among many furnace makers 

now is to join these down flues to a horizontal flue, running around 

the furnace to the hack, where an up Hue carries the gases into the 

chimney. Thus we find the “horseshoe * construction adopted, in its 

various forms, by several makers. 
Before leaving this subject one may be allowed to suggest that there 

is still great opportunity for improvement in the best of furnaces oi 

this type. Much heat escapes up the chimney which might he utilized, 

and although makers of furnaces, stoves, ranges, etc., claim for their 

particular construction perfoct combustion, most ot them have tailed 

to show evidence thereof. The conditions requisite for the heating of 

air are the same as those attending the heating ot metal by the hot 
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gases in the flue*. Contact is necessary in I>otli eases, tin* only <lilf<*r- 

cncc Im*iiijjf thut the hot gases should move slowly. It has been known 

for many years that the effective heating surface can he increased 

very much by the addition of metal projections from the surface. 

This was practically applied to heaters Ion# ago, the Chubbuek cast- 

iron lire pot being a good example, and at the Exposition it was well 

carried out on the Superior furnace, as well as on tin* excellent Jack- 

son tireplace heater. In the transportation building the same device 

is shown, applied to the interior of boiler lines, to more effectually 

absorb the heat, and. it is claimed, with great advantage in practice. 

The more general application of this device to heating’ furnaces would 

be of undoubted benefit. 

There is one other point in connection with hot-air furnaces that 

must be touched upon here We hear much about “burning the 

air" by having the heating surfaces too 

hot. At tin* present day, it is only 

the cast-iron furnaces of inferior con¬ 

struction that become hot enough to 

“burn" the air. As a rule, cast-iron 

furnaces are t<» be condemned for house 

use. W hile we may tolerate tin* use 

of cast iron in the form of heavy tire 
♦ 

pots, such as are used in some of the 

best furnaces, further than this we can 

not go. There is no doubt that there 

are many cast-iron furnaces in use, 

and that they are effective heaters is ► 
not to be questioned, at least when 

they are new: but cast metal is very 

liable to crack, and the numerous joints in the ordinary construction 

are liable to jx rmit gases to escape. 

. There are three forms of warm-air furnaces, which can be best 

described together, because of their close resemblance in external 

form. Tin •sc are the Magee Boston heater, tin* Smith & Anthony 

Company's Hub heater, and the Ridgeway open tire-|M.t heater. They 

will be described in tin* order named. 

The Boston heater, manufactured by the Magee Furnace Company, 

ot Boston, is represented in Figure A. It is made either with a con¬ 

tinuous plate-iron cauldron or drum, tin* lower part of which is lined 

with tire brick to form the tire pot, while the dome is of heavier metal 

to withstand tin* heat, or with a fire pot of cast iron. The large ash 

pit ,s (,ast, and the distinctive feature of the furnace* is the combina¬ 

tion ot the ash pit and the base flue, or “ horseshoe*' flue, which are 

cast in one piece. The advantage claimed for this construction, as 

compared with the detached line to be described hereafter (see tigs. C 

Fio. A—U<«t<>ii heater, lined jmjI. 
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Pio. B. 

and E), are, that it is stronger and overcomes the difficulty of keeping 

the joints of the down Hues tight, a serious leakage of gas resulting in 

other forms, due to alternate expan¬ 

sion and contraction. There is also 

the further claim that the air which 

is to he heated is brought into closer 

contact with the heating surface of 

the furnace than is possible with a 

detached flue. 

There is a difference in practice 

regarding the relative sectional areas 

of the vertical Hues. In the Magee 

furnace the sectional area of the hack 

flue is just one half of the combined 

sectional area of the two down Hues. 

In the other furnaces of this type on 

exhibition the hack flues are rela¬ 

tively much larger. It is jwrhaps 

true that the smaller Hue is to he pre- 

ferred, for tin* reason that if tin* 

smaller Hue is sufficient to do the 

work any increase in size would tend to draw the hot gases quicker 

into the chimney, and loss of heat would result. 

The Magee combination Boston heater for warm-air and hot-water 

heating is represented in figure B. 

It is the Boston heater with the 

addition of a most excellent arrange¬ 

ment of water logs or sections, 

clearly shown in tin* figure, which 

can Ik* introduced into the heater at 

any time, either singly or in sets 

of three, four, or more, in tin* man¬ 

ner represented. The return water 

is received by a pipe which passes 

around the furnace, on the outside 

of thecasing. The hot water passes 

out at the top of the sections and is 

carried into a delivery disc, in which 

it is also exposed to strong heat, 

and then passes into circulation 

through the radiators. There is 

Fi»*. c.—Hob heater furnace; boiler pi«te fur- much in this arrangement to be com- 
pace with brick-lined flrepot. mende(l The simple means of 

changing from an air-heating furnace to a combination ht.atci b^ 

merely introducing the water sections in place of some of tin hit >in 

col expo—02-52 
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lining of the furnace, is admirable, and tin* direct, upward How of the 

water through tin* hottest part of the furnace, gives a rapid circula¬ 

tion. The sections do not occupy much space within the furnace and 
interfere hut little with the utilization of the heat for wanning the air. 

The Huh heater furnace, manufactured by the Smith iSc Anthony 

Company of Boston, is represented in figure (\ This furnace is the 
successor of the Blanchard furnace, introduced by the same firm in 

1871, which was the first furnace made in New England with a detached 
or horseshoe flue. The makers claim to be tin* pioneers in the intro¬ 

duction of this form of heater. It will be observed that the horseshoe 

Kio. E. 

flue rests upon the floor of the furnace and is ipiite detached from the 

ash pit, leaving a space for the circulation of air between the inside of 
the flue and the ash pit, as well as between tin* outside of the flue and 

the casing. The damper connection in this furnace is the result of 
considerable study. 

mi 

1 he liidgeway revolving open tire-pot heater, of the Ridgeway Fur¬ 
nace Company, of Boston, which is represented in ligure E. This 
furnace belongs to the same plan of construction as the two already 
desciibed, being, in fact, almost identical in external form with the 

Hub heater furnace. It is characterized by the peculiar form of the 
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fiiv pot, which is made up of vertical sections fitted together to form 

a circular pot, which revolves on hall liearings. The structure of the 

tiro pot is clearly shown in figure F, and the manner of operating it 

in the furnace, with a crank and chain pulley, as well as the hall hear¬ 

ings, as shown in the large cut The advantages claimed for this fire 

pot are, that there is no hriek lining to ohstruet the direct radiation 

of heat laterally from the lire, the ease with which the fire can he kept 

clean and its condition known at a glance, tin* excellence of the com¬ 

bustion, due to the passing of the air from helow outward between 

the bars, especially when fresh fuel is added. It would seem that the 

claim of increased radiation from the tire is well founded, and from 

this we may infer that the heat ing capacity of the furnace is increased 

thereby. There is a direct draft damper which works automatically 

when the fuel door is open; hut while the arrangement of this is inge¬ 

nious and convenient, the damper-liar passes through the combustion 

chamber. The manner of at 

taehing the return base* llue 

is shown in the figure. It is 

suspended from the cIImiw 

above, and rises and falls with 

the ex(mnsion and contraction 

of the drum. 

The construction of fur¬ 

naces of this type undoubt¬ 

edly requires that the greatest 

attention should he given to 

the joints. The leading mak¬ 

ers, such as are represented 

at the Exposition, have not 

failed to recognize this fact. It is obvious that the expansion and con¬ 

traction of the drum must lie considerable, and that the down Hues will 

consequently work more or less up and down in their joints. I hree 

different methods to avoid leakage from this cause have been adopted 

by the three makers represented. First, we have the Magee furnace 

with the combined Hue and ash pit. In this the weight of the down 

Hues is borne by the solid casing and the lower joint may he made 

quite tight without difficulty. There remains only the upper joint 

which requires special care. 
Next we come to the Huh heater, in which the detached radiator is 

supported independently from the floor, and in respect ot the Hue 

junctions docs not obviously differ from the Magee, except that in 

this form rigidity is not aimed at, and allowance is made foi some 
ar 

movement bv the use of a very deep joint. 
Finally, we have the Ridgeway furnace, in which the detached base 

flue is suspended by rods from the elbow on the drum in such a man- 

Fig. f. 
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ner that tis the drum lengthen* or contracts the lMine flue is ran *<| up 

and down with it. 

Great advantages are elaimed by each maker for his par lar 

form of construction. 

It will not be necessary to describe in detail the construction 

excellent warm-air furnace known as the 44 Economy stcel-pla4 

nace,” manufactured by the J. K. Pease Furnace Company, of 

euse, N. V. The return Hue is connected with the steel drc y 
short, curved elbows, so that there is no down llue, but the horseshoe 

is larger than in any of the other furnaces described. The tire |>ot 

is cast iron. 

There is another form of this furnace, known as the low-down pat¬ 

tern, which has a horseshoe flue at the base, but the construction is 

fpiite different. There is a single down flue which extends up within 

the steel drum and carries the smoke downward through the bottom 

of the drum and into the return flue below. This construction is 

shown in tigure H, which represents the Economy combination heater, 

for air and hot water, the water sections. C, C, C, being introduced 
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within*1 the drum. Precisely the smiic construction is adopted for 
heatc with air and steam as in figure I, except that there is a steam 
chcii tvith a safety valve introduced in the space above the drum, 
r the easing. 

•have now to describe a form of furnace which is quite original 
’ Pn, and which embodies features to he very highly commended, 

the Farquhar's seamless furnace, made by the Farquhar lleat- 
unipany, of Chicago, III. The furnace is represented in figure J it* 

Fm. I.—Economy ouu hi nation heater, low-down pattern; steam and warm air; for hard coal. 

and an interior view is given in figure K. Having had an opportunity 
to examine this furnace in operation, I deem it worthy ot a somewhat 
extended notice. The seamless feature is intended to prevent the 
possibility of the escape of injurious gases into the warm air. I hi 
result is attained by extending the edges of the sheet metal outward 
and joining them outside the easing. The security against the escape of 
gases is, therefore, independent of either workmanship or of the dura¬ 
bility of the joints. 
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By reference to figure K if will be seen thitt tin* interior of the 

furnace is occupied by a large and thick tire pot and u combustion 
chamber constructed of lire brick. This lire brick is oval in plan and 

arched in section, only a narrow, longitudinal opening being left at 
the top for tin* escape of tin* products of combustion. A further very 

important feature of this part of the furnace is the construction of the 

fire-brick walls. These are hollow and provided with air ducts or pas¬ 

sages, through which air is admitted by a special valve in front, and 

becoming highly heated is delivered in a thin sheet into the combustion 
chamber, where, it mixes with the unconsumed gases and completes 

the combustion in a most effectual manner. The narrow openings in 
the walls of the combustion chamber are to be seen in the illustration 

(tig. L), immediately below 
tin* mixing chamber. The 
hot air enters with force, as 
though blown in by some 

blast apparatus, and while the 
space immediately above the 

bed of coal may be quite free 
from flame, where the gases 

come in contact with the blast 

of air they burst into the 
flame and intense heat is pro¬ 

duced. It thus appears that 
the action of this furnace is 

to first convert the fuel into 

gaseous products, either bv 
distillation, as when bitumin¬ 

ous coal is freshly put on, or 

by partial combustion by 
admitting a limited supply 
of air below the fuel, and 

these gases, in a highly heated condition (the heat being maintained 
by the very hot fire-brick walls), are consumed by the hot air and 

become a direct source of heat. The valves which regulate the sup¬ 
ply ot aii- are closely fitted, so that the combusti >n can be practi¬ 
cally stopped r s long as they arc closed, while the large body of lighted 

coals, protected from cooling by the thick tire-brick walls, will remain 

incandescent for many hours. Thus the consumption of fuel can 1 k? 
r\ei\ nicely and easily controlled. When the dampers are closed the 

|^< ape ot heat up the ehimney practically reuses. It is all retained 
within the furnace, and there is not sufficient movement of the air at 
tie chimnej top to'measure with the anemometer. Following the 

(OUlM burning gases as they escape through the narrow uper- 
tim at the top ot the mixing chamber it will be seen that they spread 

Fio. J.—Kurquhar1* steel furnace, portable 
form; five size*. 
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out into the apace ftlmve ami conic in contact with tin? inside surface of 

the seamless heating plate. Being quite free to exjmnd they exercise 

no pressure, hut as they cool they gradually sink toward the liottom. 
Jn doing so they are brought into closer contact with the heating plate, 

and part with their heat gradually to the plate as they descend. The 

cold air coining in below, on the outside of the plate, meets first with 
the temperature imparted by the cooler gases within, and comes in 

contact with tin* more highly heated pirt of the plate as it rises. 

Finally, the gases pass off below to the chimney Hue at the back. 
The two features of this furnace which are the most noteworthy are, 

first, the perfection of the means of effecting the entire combustion of 

the fuel, and, second, the manner in which the hot gases are made to 

give up their heat to the metal 
surface, at alnnit the rati* at 

which the circulating air can 

absorb it. 
It is but just to add that tne 

makers of this furnace were 

very desirous to have its merits 
V 

tested in the most critical man¬ 
ner, under the auspices of the 
awards department of the Im¬ 
position, all excuses in connec¬ 

tion therewith to be borne by 

themselves. It is unfortunate 
that such work could not have 

been undertaken, but it was 

found to be quite impracticable. 
The seamless warm-air fur¬ 

nace is readily converted into a 
•r 

combination warm-air and luff- 
water heater bv the substitu* 
tion of a simple boiler in place 

of the receptacle for sifted ashes on the top. But ii it shou t >e 
desirable to add still more to the hot*water efficiency, this ma\ be 

done bv introducing the vertical*tube circulators which <iu 1(Pj° 
sen ted in figure L. These are attached to the bottom of the boiler 

in such a manner that they extend down on either side ol the nie lit 

chamber. /' 
The Kelsey corrugated warm-air furnace, manufactured by th 

Kelscv Furnace Company, of Syracuse, N. ^ ■, Is anothii new lPjjj 
ture in the making of warm-air heaters. I his furnace is r< pi csi iiy 

in figure N. It consists of a series of vertical, corrugated, cast-iron 

tubes of the form well shown in the engravings, which form the out¬ 
side of the tire chamber. The air to be heated passes up throug 

Fiu. k._Farquhar** nearnles* steel furnace; warm 
air. Interior view from the front, showing f,°ra* 
bullion aiitl heating chain bens. 
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thorn* tubes, while the products of cotuhuNtion make their way up 

between them, and (Missing outward through the small openings 

between the tubes at tin* top, descend around the outside on their way 

to the chimney* This furnace is, unquestionably, a very efficient 

heater. Kach section has 8 feet of heating furnace, and as combined 

in a furnace, the heating surface of all of them together is very large 
compared with tin* grab* area. 

It mav Ik* obj'ectcd to this furnace that it is made of cast iron, hut 

while it is admitted that one might fend more five to recommend a 
furnace made of some other material, yet tin* construction of this 

heater is such that there does not seem to Ik* the same liability of 
the leakage of gases at 

7 • Kul N.—K«,l«*»,y f11 riuuv. 

sei\od in the usual constructions. I here is no dome in which pressui 
(an be produced, the draft is unobstructed, owing to the absence c 
tubes or bends, and at no place are the gases confined. The munufa 
tuici> may yet tind it advisable to adopt some other metal for tl 

(ating tubes, which will enable them to make the heater lighter ar 

^ fully as effective at a reduced cost, even though it should involve tl 
yiseof a fire-brick lining for the fire box. 

T. A novel form of stove, known as the “ Keidel Patent-Ofen,” wi 
* o\vn in the form of a model, in the mining building, by Messr 

,.~U i ^ °' } s patent stove is made by three or moi 
11 n* * Sbd»li>hmcnts in f lermany, and would seem to lie very popi 

[. ,1C*U | ls 11 ,na&az*tie burner represented in figures O and I 
own on one side into a horseshoe-shaped grate. Baekc 
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Fim. O. 

tin* magazine, occupying about one-half of tin* upright section, is the 

tire chamber where the combustion of the gases takes place. 'Phis, 

continuod upward into the top of the stove, is tin* smoke flue, which 

there turns downward and joins the chimney flue aUmt opposite the 

feed door. In this stove the combustion of the 

fuel takes place from the bottom of the column, 

which extends down from the feed door. The 

front portion of the grate runs downward as a 
continuation of the inclined plane down which the 
fuel is fed from tin* magazine, and in this position 
it divides the horseshoe grate about across tin* 

middle, but in colder weather, when a larger laxly 
of coal is necessary, this part can be swung out¬ 
ward at the bottom so that the grate surface can 

Imj utilized. 
This stove can lie set for use as an ordinurv heat- 

ing stove, or it may be inclosed within a casing, 
when it becomes an excellent heater as well as a 
ventilating stove, the air being taken from without 

and well warmed before it is delivered into the room. Judging from 

the model and from theexcellent descriptive circular issued bv t lie mak¬ 
ers, in which tin* results of calculations of heating jHJwer are tabulated, 

it would appear that the stove is an admirable beater, although it is 

not so attractive in appearance as it should be for home use. 
The German practice, as illustrated by this 

exhibit, is somewhat different from that already 
advocated in this report for heating by furnaces. 

It is to heat a large volume of air in a roomy 
chamber to a moderate temperature. I his is 
preferablvdone by placing the stove or heater 
within a brick chamber of considerable size. 
This chamber should bo large enough to permit 

one to enter it for cleaning the space of dust, 
and it is well to line the chamber with glazed 
brick. In this country the practice is to filter 
the air before it enters the casing. One objec¬ 
tion to the German plan is that much of the heat 
is aljsorbed in warming the brick casing. 
Whether this is a serious objection or not in 
practice can not he known without experimental 
tests. However, we have not only to consider 
in this connection the heating of the air, whether 

it is to he a small volume or a large one, but also economy in the 
use of fuel. Not to repeat the arguments already set forth, it need 

only t>e said once more that the more rapidly the current of aii moves 

against a hot surface the better the heat is utilized. 

Pin. p. 
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B. HOT-WATER HEATERS, STEAM HEATERS, AND RADIATORS. 

% 

Among tin* hot-water heaters exhibited there were several which 

represent radical changes in construction and increased efficiency. 
Among these the Watson and the Chapman heaters 

deserve very high con- 

siderat ion, especially for 

Kin, Q,-Vcrtlciil Na¬ 
tion, nhimiug fiu*l In 
tin* box. 

Fro. K.—tVrwpeetlTO vlow, show- 
imr portion of fin* box, irmto, 
an* I Imt-ntr Mipply pi pin. 

Kio.H.- IVoin-rtlvi’MH'tkiUl view 
of laxly of tmllrr, tdinwillK U 

xtr1p|xi! of all movablr part*. 

the excellent devices to insure good combustion by the intimate admix¬ 
ture of heated air with the smoke and unconsumed gases above the lire. 

The C'hapumn combine boiler is a portable, sectional, magazine, steam 

and hot-water Innler, for heating or for steam js>wcr. It is repre¬ 

sented in figures (^, K, S, T, and U. The water tidies extend across 

the lioiler, above the fire, and through 
the tire chamber, on either side of tin* 

rectangular magazine. The tubes o|h*ii 

at each end into a common water cham¬ 

ber which constitutes the wall of the lire 

chamber. The essential features of the 
boiler are well shown in the cuts. The 

Fio. T.—KnliirgM detail of hot-uir pipe*. Kim. C.—Slmw intf ftitpplemt’iital dtv 
tier tin# plalo. 

rocking, dumping, zigzag grate is made to rest upon iron castings, 
which are provided with openings through which air is admitted to 
tin* file immediately aliove the grate. This construction adds to the 
aii space of the grate area, and is designed to maintain good com bus* 
tion around the edge of the tire. In addition to this, the lire box is 
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ni!ul<* Haring* with firebricks which an* perforated. The jierforatioiiH 

brinir heated air from the ash pit ami deliver it almve the tin*, where 

it mixes with the coal gases ami assists their combustion. The object* 

which the exhibitor has endeavored to attain, viz, economy, simplic¬ 

ity, strength, free circulation, and easy access to all jMirts. seem to 

have been in a great degree realized. 

The Watson perfect combustion furnace is represented in figures 

V, W, and X, applied to a sectional boiler. The Indler itself is coin* 

Km. V.—W'uUnn perfect com bunt Ion furnace*. 

1. faa*eof furnni e and iwh pit; 2, nidi door; X droll «lt».»r; 4. flpivee beneath tin* K™‘e where nlr in 
heatedtosupp jr air tatwa; V feed water m - Hon «, air tm-.- i.. Jl'•,l ,,ir 1,1"" 1 11 M,VI‘ 1,10 
Kratc; 7. interior of fuel chamber: 8. m^wiUcr flection: y. top of furnace covering water ws'tiona; 10, 
header, II, grate on which coke fire in HUpportcd nnd through which air pttflfles t" flupport com ua* 
tion on flame; 12. htudsat top and bottom holding water Motion* together; 13, draft regulator; , 

clean-out door*; 15, fuel magazine. 

pilot and admirably const ructcd, with a central I nol feed, dillci ing fiom 
the usual sectional boiler in the course of the water through the sections. 
The sectional view is intended to indicate the course of (In piodmts o 
combustion. Airis admitted through the ash-pit chamhei when it is 

heated, and while a portion thereof goes to support combustion nit c 
lx*dof fuel, another part ascends through the lateral passage s on < it u 1 

side of the boiler, and passes over into the combustion ( hambe i, a >oy 

the fuel, when it mixes w ith the smoke ot uncon^uim d »‘lses* K 
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mixture of gases and air is then drawn downward through the incan¬ 

descent coke around the edges of the tire pot, where combustion is 
perfected, and the hot gases then pass upward through the Hues in the 

water section shown in figure X, which surrounds the tire chamber. 

This is a most excellent heater. The self-feeding arrangement avoids 
the feeding of cold fuel to tin* tire, therefore combustion is uniform 
and there is no time when smoke is produced by the rapid distillation 

of fresh coal, the process of coking being gradual as the coal descends. 

Sufficient air is always available for complete combustion of the gases 
produced and the heat pi'oduced is well utilized. 

Flo. w. 

The Oxford heater exhibited by the Gurney Hot-Water Heater 
Company, of Boston and Toronto, is* represented in figures V and Z. 
It is a sectional heater, the construction of which is clearly shown in 
the figures. The tire-pot section is hollow, with a ribbed inner surface, 

larger at the grate than above, allowing ashes to readily fall through. 
1 he return water flows through the tire-pot section, thence into the 
column at the l>aek, from which it is free to enter any of the successive 

sections, or to pass directly into the heating pipes. The course of the 
water through the sections is clearly shown in figure AA. 

I he Builalo heater, manufactured by Messrs. II. K. Ives & Co., 
ol Montreal, is shown in figures BB to EE. It is rather more 



World’s (OU MIUAN kxPOSITION, 1W0. _ 829 

compact than the Gurney heater, and differ?* from it in several particu¬ 

lar The fire pot is corrugated and tubular, and is rant in one piece 

with the first section, into which the vertical tubes of the fire |H>t oj>en 

directly. From ibis first section the water is free to pass through the 

header into the general circulation, or it may flow through the sec¬ 

tions which are divided by horizontal diaphragms, as represented in 

figure DD. 
• A very excellent form of water heater is represented in figure FF. 

This is the Hub Hot-Water Heater, of the Smith *& Anthony Stove 

Company, of Boston. The construction is admirable, the sections 

being joined with screw connections. The water circulation is coil- 

Flu. X.—Sectional view of wttCTMVtinn forming fuel chamber <*nt nwny to »how circulation <*f wat^r 
and method of heating the name. 

1, inlet for water impelled from feed-water wet ion; 2, water outlet to adjoining water section. 3. 
water vpac*; 4. Inlet for heated air to mpport combustion of ga^-s liberated al»ove the find on goite, 
&. opening to supply nml to fuel ehamlMT; fi. flue* farntal ladweeti walls of fuel chain la r throug 
which the heated guw* |muw and thereby heat the water aurroutiding the wime; 7. studs < ontui ting 

water Mftion: 8, diaphragm to divert water In water section. 

tinuously upward. The same general plan is carried out in the Hub 
Steam Heater. It will he observed that the sections aie entiielv 
inclosed by the nonconducting casing, between which and the periph¬ 
ery of the sections the hot gases of combustion pass, and there is 
therefore no loss of heat by surface radiation. 1 be Economy Hot- 
Water Heater, of the J. F. Pease Furnace Company, of Syracuse 
N. Y., is also a variety of the horizontal sectional heater represented 
in figures GG and HH, which need no description. A modification 
of this construction is applied to the hcononn Steam H* att i, ot t u 
same company, in which tin* water tiro pot is joined to a tu m .11 H)l t 1, 

us indicated in the, figure II. 
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Messrs. Abcndroth Brothers, of New York, <*xhi)>iI<*<1 the Andrus 

Water Heater, n horizontal sectional heater, which is very compact 

and portable. 

Among’ the tubular heaters, thut of Chapman has already been 

described. The American Heating Company, of Rockford, III., 

exhibited one of its “Circulator" Hot-Water Heaters, represented in 

figures »IJ. In this then' is a water tire l*>x and a water back which 

is divided into two chambers, B and K, the former being the eold- 

Flo. A A.—Ourney hot-water heater; hard-coal nectlwi*. 

No*. and 4. section phowitig circulation of water And lawk connection; Non. Sand ft, need Ion show 
ing flues and circulation of water; No. 0, flre-pot section, showing circulation of water. 

water chamber, communicating with the return pipes A A. etc., and 

the latter the hot-water chamber, communicating with the flow pipes 

II. A series of pipes I) are attached to the inner wall, and open 

into the hot*water chamber E of the water back. They are closed 

at their free ends. A corresponding series of small pipes C are 

attached to the partition, between the chambers B and K. 1 hey are 

open at both ends and extend through chamber E into pipes H, nearly 

to their closed ends, and furnish si free passage from chamber B into 

the pipes I). 
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The fire pot, G, is shown with sections cut out. It is so constructed 

as to contain a water chamber, which allows at 

all times a free circulation of water throughout, 

and, together with the pipes 1>. furnishes the 

heat-absorbinir sur- 

faces of tin* heater. 

The pipe F forms a 

FlO. co. Km. DO.—View of motion*. 

connection between tin* cold-water chamber B of the wutci back and 

the water chamber of the tire 

j)ot. The pipe 11 makes con¬ 

nection from tin* water chamber 

of the tire pot to the hot-water 

chamber K of the water back. 

In the Canadian section was 

shown a tubular heater devised 

by Mr. D. K. St radian, of God¬ 

erich. ()ntario. There are water 

chambers at each end connected 

by boiler tubes expanded in. 

The most novel feature of this 

heater is the cleaner, which, 

Pitt. KE. Km. KF.—Hub hot-wnUT lw*Atcr. 

when moved I nick and forth, effectually cleans the tubes on the outside, 
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whil© the cleaner acta also as a damper for indirect draught. The 

tiro pot is entirely surrounded by water. 
Then' was also in the same seetion a hot-water heater exhibited by 

Mr. Nicholson, of Goderich, Ontario, constructed entirely of steel, 

particularly adapted to tin* heating of railway ears and stations. The 
tire is entirely inclosed in a water jacket, and water tubes cross the 

combustion chamber from side to side immediately above the lire. 

The Gorton A Lidgerwood Comimny exhibited an upright steam 
tubular boiler, esjavially designed for beating purposes, which is 

no. og. 

specially noticeable for having a magazine with side feed pockets, as 
shown in figure KK. This is a good feature because, generally 
speaking, economy results over any system of intermittent tiring when 

fuel is fed continuously to a fire. 
Two forms of vertical, sectional hot-water heaters were exhibited of 

the same general plan, but widely different in construction. 
Of these, the “rapid-circulator sectional boiler of J. ^ • Warnei, 

of Oneida, N. Y., deserves first attention. The method of joining the 
sections to make a boiler of any desired capacity is admirable. It will 
be seen from figures LL, NN that each section carries a hollow water- 

col ex 1*0—02-53 
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circulating grate bar, and as the boiler is lengthened the grate surface 

is correspondingly increased. Special sections are made, however, 
which enable the lire to be divided into two parts, and a self-feeding 

arrangement can be introduced at either end. The free and directly 
upward course of the water circulation through the large conductors 

is shown in figure MM, and the comparatively large surface exposed 
to direct radiation from the lire and to the course of the hot gases is 

obvious from figure NN. It is claimed that each section exposes 20 

square feet of heating surface, o() per cent of which is exposed to 

direct radiation. The top drum may be made in sections to give sepa¬ 

rate currents of circulation, thus making it possible to send the hot water 
directly to remote parts of a building, while other lines may run to 
nearer points or in other directions. The boiler can l>e readily cleaned, 
and all joints and connections arc accessible on the outside. This 
boiler can also be used for steam heating. 

1 he Gurney double-crown hot-water heater is represented in figures 

OO, PP. It is also a vertical sectional boiler. The construction of 
this heater is so clearly shown by the cuts that further description is 

unnecessary. It was shown in the Canadian section. The sections are 
nippled to headers at top and bottom, and the point is made that the 
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Fig. II.—Economy Htetini healer. 
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water is heated as it rises in the sections in such a manner as to meet 

with the greatest heat at the point of delivery at the top. 
The combination heater and range of the Wilcox Water Heater Com¬ 

pany, of Chicago, is a new departure in heating worthy of consideration. 
It is represented in figures QQ, HR. The lire pot is circular, of 

Flo. k'K. 

large size, and is intended to afford heat for cooking purposes, and at 

the same time to heat water in the spiral pipes for warming tin* house. 
I he front griddles are directly over the tire, always hot. The others 

can be heated quickly by turning the damper. The heater proper 
consists of a sheet-iron jacket lined with nonconducting material, 
which effectually prevents the escape of heat in the kitchen. Inside 
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Ktn. L I*—Boiler for hot water. 

AAA, boiler nee lions; H, reservoir door; C, damper n*l; I>, flue cl Owning door; K, Are door, both 
front and renr; F, Mh pit and draft donrboth front and rear; U t i, *hnklnggrate bam; If IIII, side clean¬ 
ing doom; h h h, bruah o|teulng«; I I I, grate connections, inlet circulation; J J J, grate connect ions, 
outlet circulation; K, top drum; L, lower drum; M, amoke flua and damper. 

Kio. MM 
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Ho. OO.—Sectional view of Gurney ** double-crown," rtyle “C,” hoi-water beater. 
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this jacket arc a series of roils made of wrnught-iron pi|H-s in. los.-d in 

the hot-air flue, in which the heat is eomixdled to follow the, coils. 

Men tion Allowing fire box. a®ctlon showing ©ombuaUoti chamber. 

Fio. PI* 

The heat is all taken up by the water coils la-fore it reaches the top of 

the jacket, where the smoke pisses into the pipe leading to the chun- 

Fto. QQ.—Front elevation view of No. 1 heater. 

r. A coil around the fire pot, connected with the ordinary kitchen 
,k, furnishes an abundance of hot water for baths, dish and loth.» 

shing. 
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A pinto is provided for use in warm weather which permits only 

one-half of tin* tire pot to be used. A portable oven is furnished. 

Fiu. HR.--Sectional aide view of No. I heater. 

KA DIATOM*. 

The exhibits of radiators are worthy of special mention for the ele¬ 

gance of display as well as for the article shown. The American 

Fi<». 88.—Yale Quin tot. 

Kadiator (’omjmny maue the finest display, and the beautiful designs 

and exetdlent workmanship are worthy of high praise. 
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The A. A. Gritting Iron Company, of Jersey City, was very much 

restricted in apace. Although the exhibit* were crowded together, 

they were ull of the highest excellence and lieauty. Especially notice¬ 

able were the Hundy Renaissance, the llitndy Elite, the Tyro Wall, 

and the Columbia, the last of an entire new design. 

The (furnney Company, of Toronto, exhibited a form of radiator 

recently introduced, having five bars—tin* Rugby Quintet- which 

gives a relatively large radiating surface. It is represented in Figure 
SS. The same company also showed a hot-water radiator of licautiful 

design, with a top feed. 

C. l»AKLOK STOVKS, KIRK-CLACK HKATKRH, Ol’KN ORATKS. 

Although it is well known that the only possible manner in which 

a room or a series of rooms 
can be equably and comfort¬ 

ably heated, even if we disre¬ 

gard economy entirely in the 

matter, is by a properl)* de¬ 
vised system of ventilation 

combined with heating, the 

fact that there are only two 
forms of heaters in the ex- 

jxwition which can make any 
pretentions to a scientific 

application of present knowl¬ 
edge on this subject is more 

significant than creditable to 

our stove manufacturers. I 
refer to the. Cortland Howe 
ventilating stoves, and the 

Jackson ventilating grate. 
It is true, there were many 
exhibits of stoves which re¬ 

mained asasealed book to the 

judges in this department, 

having been withdrawn from 
examination by the exhibi- 

tors, but it is perfectly safe 
to assume, from the nature of the case as well as from cursory observa¬ 
tion, that if a manufacturer had any new and valuable I eat lire in any ot 
his productions he would discover some means whereby it could be 
brought before the judges for examination. It is also a reasonable 
conclusion, founded upon experience with mankind in general, that 
there was nothing worthy of special note among the exhibits with¬ 
drawn from examination, it being a fully recognized tact that specific 
points of merit or advancement would he sure to secure recognition. 

Flo. TT. 
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The Cortland Howe ventilating stove, manufactured by the Cortland 
Howe Ventilating Stove Company, Cortland. N. Y., has only recently 

been perfected, after much experience and many improvements in 
construction. It is represented in figure T T, which shows the system 

of air circulation through the stove, and also the Hue which carries the 

foul air away from the floor and delivers it to the chimney. The 

principle of this stove is strictly correct. Fresh air from the outside 
is delivered to the bottom section of the stove, beneath the ashpit, and 

from there it ascends through pipes set in four corners of the tire 

chamber, as shown in the illustration. In this manner a large volume 

Fio. IT IT.—The Cortland Howe ventilator. 

of fresh air becomes heated and is delivered from the top of the stove 
to warm the room. In addition to this, the heat of radiation from the 
stove is also add«»<l to the warmth of the circulating air. In this form 

the stove is superior to most parlor stoves because of the excellent 
means for heating the air. Hut the ventilating device adds very much 
to the heating power as well as to the purity and healthfulness of the 

air. This device consists of a foul-air tube within the body of the 
stove, as shown in the cut, which is connected with the smoke flue. It 
will be observed that this pipe takes up foul air from the floor and 
discharges it into a smoke flue in a heated condition, and it does not, 

therefore, interfere with the natural draught of the chimney as would 
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Km. V V.—Grate with Imr fender. 

he the case if the duct were led up outside of the stove. The inten¬ 

tion is, that as much foul air shall he taken out of the room as there is 

fresh air admitted and warmed by passing through the stove. In this 

manner there is a constant circulation maintained throughout the 

apartment and uniformity of 
temperature secured which 

would he impossible without 
the ventilating feature. The 
design and construction are to 

he most highly commended. 

The stove is a l wise burner. It 

has been submitted to prac¬ 

tical tests on several occasions 

by scientific men, whose re¬ 

ports hear testimony to the 

efficiency, uniformity of tern- 
perature, and economy of this 

stove. 
Figure lT 1’ shows the appli¬ 

cation of the stove to the heat¬ 

ing of an upper room, which 
is entirely practicable with a stove of this kind, because of the great 

volume of air t hat can be warmed. 
The Jackson ventilating grate, represented in several aspects in 

figures V V to Z Z, is manufactured bv the firm of Edwin A. Jackson 
& Bro., of New York City. These grates are made in great variety 

of external design and decoration, hut 
in principle they all conform to the 
same general type, which is that re¬ 
presented in figure \V W, showing 
the hack of the fireplace. It will he 

seen that there is an opening below 
for the fresh air, which must he ad¬ 
mitted from outside. The air passes 
upward and is heated by contact with 
the projecting spurs until it finds an 

outlet into the room between the five 
smoke Hues and through the open 
metal work or register, shown in the 
front view. Another form, shown in 

figure Z Z, is intended to afford a connection of warm air to a room 
above. The other illustrations will be sufficiently well understood 

from the legends accompanying them. .... 
The feature of this grate is perfect ventilation. As fresh air is 

admitted from without, it becomes well warmed. With au ordinary 

Kio. W W\—Concord, bark view. 
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grate the air that enters the room is drawn in cold through doors, 

cracks, and crevices, and makes its way directly to the ti rep lack, 
escaping into the chimney as soon as possible. With the Jackson 

grate the warm, fresh air spreads uniformly through the room, taking 
the place of the cooler, foul air which passes into the tiro to support 

combustion. The heating chamber at the back adds very much to the 
economy in the consumption of fuel. 

It will be observed that the back and the ends of the fireplace are 
studded with projections, which add very much to the surface exposed 

to the air in its ascent. The back is a solid casting, which does not 

Fm. X X. Section showing manner of constructing the frcabnUr tluct when the fireplace isidtuated 
In an interior wall of the hatiati. 

crack noi burn out, because of the cooling effect of a free circulation 
of air on the exposed surface. 

It is claimed by the manufacturers, doubtless with entire truth, that 
this grate will accomplish more heating than three ordinary* grates of 
the same size, while, in addition to this, it is an excellent ventilator. 

In this connection it is proper to remark that, although the venti¬ 
lating fireplace in many different forms has been before the world a 
long time, some wit1 hot-air chambers, others with flues in the cbim- 
m \, \ ritual pi | horizontal pipes, pifH's above the fire and back of 

Uu‘ ,m‘* ,l,1(1 1,1 *veiy conceivable position and form, yet, in this 



WOKLlAt rol.l'MHlAN KXI-OSlTlnN, I HIM. 84.r> 

advanced ago of scientific knowledge and domestic economy, we *el- 

dum meet with anything more thiui the ordinary fireplace, built with 

full regard to excellent draft, which is tolerably certain to carry 

the smoke and a great volume of air up the chimney. The ojhmi fire- 

place is regarded as a health-giving heater. The hla/.e is cheerful, 

and we all like to gather around it 

in the evenings, ami to watch the 

glowing embers. But how often it 
happen* that we fed the need of 

another fireplace to warm our 
back*. We burn tons and tons of 

coal from which we derive hut very 

little benefit, because we depend 
upon the radiant heat of a cheerful 

fire. We are trying to do what is 

impossible. Kadiant heat will not 

warm a room. Hold a thermom¬ 

eter Ik* fore a grate tire and it will 
go up, as the heat of the fire warms 

it, to a degree depending upon the 

distance of the fire. Interpose a hit 

of doth between the tire and the 

thermometer, and the effect of the tiro in warming the air will he 
scarcely noticeable. Moreover, tin* ordinary open grate draws the air 

out of a room and sends it up the chimney, while fresh air from some 

source must come in to take its place. If the fresh air can he deliv¬ 

ered into the room warm from a furnace, then the fireplace may oper¬ 
ate as a ventilator, and such ought to 

lie its office at all times. I nfortu- 
natelv, however, the fresh air does not 
usually come in through registers, 
hut it is drawn in through the cracks 
of doors and windows, often freez¬ 

ing cold, and this is the reason why 
the ordinary ojhmi fireplace is so inef¬ 

ficient as a heater. 
We have an example of this in the 

exhibits of Messrs. Steel eSc Garland, 

of Sheffield, in the British section of 

the manufactures building. I his ex¬ 

hibit consists of six improved domes- 
Pm. Z 7 — Biu-k view, wills outbid.* r«ivi*r1it|? 

bruken nwiiy lo show ulr rh*m!*»r. 

Ki*i. Y Y. 

tic fireplaces, for which the exhibitors claim great heating po\u i iuic 

economy of fuel, perfect combustion, ami consumption of smovc, tao 

latter claim being based upon the brick hack made to pio]< 11 o\ei 

the fire to deflect the heat which would otherwise pass up the chim¬ 

ney, and constitutes a heating surface by which the gases me at once 
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ignited and the smoke consumed.” Having studied over this presen¬ 
tation of the ease for some time, I am still at loss to discover wherein 
this fireplace is in any wise superior to or different in principle from 
many others which have been long known and in use in this country. 
The exhibit of Messrs. Steel Garland is a very fine one from an 
artistic point of view, but no claim for advancement or increased 
efficiency can be sustained at this late day for any heater which does 
not utilize some portion of the heat of the fuel for warming the air. 

Fn;. AAA.—1*10111, opoti irmte. 

he extravagance of the past can no longer be laid to ignorance. 
I he Jackson grate is a type of what a fireplace heater should be, 
while all simple grates which have no provision for warming the air 
of a room should be discarded, except for ventilating purposes in con¬ 
nection with some other and sufficient source of heat. 

Messrs. K Sc L. Kahn & Bros., of Hamilton, Ohio, exhibited the 
Kstate Oak stove, which is characterized by a jointless ash pit east in 
a single piece, with well-fitted air registers with screw adjustments. 
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which iilFord perfect regulation of the draft, as when cloned the ash 

pit i.s practically an air-tight box. 

The Spicer Stove Company, of Providence, exhibited a number of 

parlor heating stoves of highly artistic design, with an excellent shak¬ 

ing and dumping draw-center grate. 

Flo. BBB.—The Mfxtlctoo. Fro. CCC.—Mmri'e Royal Standard. 

The Magee Company also made a line display of parlor stoves, such 

as represented in figures AAA-CCC. 

I>.—COOKING STOVK8, RANOK8, ATKINSON OVKN. 

The exhibits of mnges are most naturally divided into two groups, 
viz, the cast-iron ranges and the steel ranges. Among the former, 
those manufactured by the Magee Furnace Company take the first, 
rank by reason of their excellent finish, exceptionally fine castings, 
and good design. Steel ranges, however, are coming more and more 
into favor. They are stronger, less liable to break in transit or fiom 

the heat, and with the flues lined with asbestus they are moie eco¬ 
nomical of fuel. Cast iron is still almost universally used for the tops 
of steel ranges, it being the opinion of most manufacturers that this 

is the only material which will withstand the heat to which the stove 
top must be exposed without warping from the heat itself 01 sagging 
from the weight of articles set upon it while hot. In the ease of large 
ranges for hotels, which are subjected to very heavy work, and on 
which some of the plates require to be made of consider,ibh size, cast 

iron is used by all makers, for the reason that any other nn ta wou 
require to be made of such a thickness as to become imonMiinn ) 
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heavy, as well as unduly expensive. But experience has shown that, 

except in tliis particular application for extremely heavy work, malle¬ 
able iron is not only equally as good as cast iron, but it possesses cer¬ 
tain advantages over cast iron for the tops of stoves and ranges. 

Principal among these are its toughness, which renders the parts 

quite unbreakable in transport, and the light weight of the covers and 

centers. The credit of introducing the use of malleable iron for range 
tops in a commercial way belongs to the Wrought Iron Kange (Ymi- 

pany, of St. Louis. The large business which they have established 
in the side of their ranges made with malleable tops and trimmings is 

in itself sufficient evidence, not only of the favor with which they are 

received by the public, but also for the suitableness of the material 

used by them in the construction of their ranges, as evidenced by the 

continued and growing demand for them after a dozen years of prac¬ 

tical use in hotels and in family kitchens* The extraordinary state- 
ments of the com jieti tors of this well-established and reputable firm 

against the use of malleable iron, and the undignified methods which 
they have employed in endeavors to interfere with the trade of the 

company, justify a clear statement of the facts concerning the merits 

of malleable iron for stove manufacture. The writer has in his posses¬ 
sion two malleable iron covers and a short center which have been in 

constant use for ten years, burning coal and wood, accompanied by an 

affidavit to the effect “ that tin' top frame, anchor plates, short center, 
lids, and malleable parts are in as good condition, as level, and straight 

as the day it was put in our kitchen." In addition to this evidence, 

he lias more than a dozen sworn depositions from as many different 
persons, certifying to the use of malleable range tops for varying 

periods, from several years to eleven years, declaring that the malle¬ 
able-iron top plates, doors, and frames, have not warped. 

In the face of such a mass of evidence from intelligent persons, 

based upon practical experience, and with due consideration of the 
well-known physical properties of tin* metal, it is impossible to over¬ 
look the claims of those who use malleable iron for mnges. The sub¬ 
ject has been forced upon my attention as a judge of awards by the 

persistent efforts which were made by the* east-iron advocates, seem- 
ingly with the determination to prevent any award for the use of 
malleable iron. 

I he impression made upon the writer concerning this question of 
< a>t iron versus malleable iron is that the latter is a better metal for 

the purposes mentioned than the former, hut it costs more, and can 
<>nU lie.profitably adopted by manufacturers who can use it in large 
quantities and thus secure the advantages of the lowest contract price 
for the metal. 

rhe reiterated assertions of the. opponents of the use of malleable 
non for ranges, that it will warp and get out of shape and burn out. 
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are therefore not well founded. 'Fin* evidence is condusive that it is 

entirely suited for tin* purpose in question, if projierly applied; in 

oth»*r words, if the weight and thickness and shape In* properly chosen 

and adapted to the special requirements. It is nevertheless pojvible 

that under the application of very 

excessive heat, such as would 

never Ik* experienced in practice, 

malleable iron would not hear the 

same abuse its the heavy cast-iron 

plates with which it might he 

compared. But it is not a ques¬ 

tion of how much abuse the metal 

will stand, but rather it is whether 

it will stand the test of actual use, 

and it is this fact that has been 

established. 

CAST-IRON' K ANOKA AN I* *T« *V KS. 

I he tinest cast-iron ranges, ex 

cep ting the Nevius range, wliich 

is radical I v ditferent in design, sub- K,,i I)I,I)”8!‘owin(K n,,,K,; ,w‘th h,K,‘ K,Ml low 
, * s ’ iii portable form. 

nutted to examination for award 

were those of the Magee Furnace Company, of Boston. Among these 

the Hotel Kitchener, Figun HDD, and tin* Grand are the most notable. 

The former is provided with ovens which can be taken out for repairs, 

or renewal, or to clean the Hues. The Grand, Figure FEE, is a new 

design, with a newly patented 

dock ash grate so adjusted that it 

can he removed without disturbing 

the lining or water front. The 

water front is also now. It is set 

in the front of the tire box and 

permits of lining the front. The 

oven door is provided with a tem¬ 

perature indicator, which ought to 

lie a useful addition. There is 

also an adjustable water tank at 

the hack of the oven, which can 

be quickly and easily detached. 

Not much is to be said of the 
Fiq. BEE.—Showlnjr ornamental biutc, elevated cast_jron stoVCS exhibited by for- 

sbclf, and cm! tank. . 
oign nations. I he representation 

is not large, but stoves of this kind seem to be about the same the 

world over. In the Canadian section there was a very creditable dis¬ 

play of stoves of various kinds by the McClarv Manufacturing ( om- 

pany, of London, Ontario. This company exhibited a range with a 

ct»l kxpo—02-.>4 
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circular lire pot so placed as to throw the heat equally upon the three 

front lids. It is a well-made stove. 

In the Mexican section is shown a stove which seems to he a copy of 

one of our own designs, hut of Mexican manufacture. It is a credit¬ 

able example of industrial progress in that country. 

In the section of Argentina there are two stoves by different mak¬ 

ers, which are commendable specimens of casting. 1 he one by Ohio 

Lineri is patterned after European styles, with some modifications. 

Beneath the grate is fitted a revolving coffee roaster. The other 

exhibit is by Paladino, doubtless copied from an English model. The 

commissioner informed me that nearly all the stoves now sold in that 

countrv are of home manufacture. 
w 

KTEKL KANO ML 

The largest and most attractive exhibit of steel ranges and kitchen 

appliances submitted for examination for awaid was that of the 

Wrought Iron Range Company, of St. Louis. I hese ranges arc con¬ 

structed of the best material, and arc excellent in workmanship and 

design. They are characterized by the use of malleable iron for lids, 

centers, door frames, water backs, and wherever this metal has found 

suitable application. The lines are lined with aslavstos, without an 

interior plate of metal. It is maintained bv those makers, who place 

a sheet of asl)estos lietwecn two sheets of metal and use this com¬ 

bination for the outer flue plates, that the asbestos is thus protected 

from injury in scraping the flues to clean them. On the other hand, 

it may lie said that if such a combination plate be exposed to consider¬ 

able heat, the inner plate becomes very hot. and is liable to be burned 

out, the asbestos acting as a nonconductor to retain the heat in the 

metal. The practice of different makers varies in this respect, and 

each one claims advantages for his own method. A malleable water 

back with a safety valve attached is used in these ranges. It is an 

admirable contrivance to prevent damage from the freezing of water. 

The exhibit embraced the following articles: Hotel range, family 

range, charcoal boiler, plate warmer, sand oven, carving and steam 

table combined, hotel urns, and egg boiler. 

The Born Steel Range Company, of Cleveland, Ohio, exhibited a 

number of excellent steel ranges having several noticeable conven¬ 

iences and attachments, among them the manner of balancing the oven 

doors, the manner of clamping the oven bottqms, swing doors of 

warming closet, with extra heavy interchangeable iron top plates. 

In the exhibit of 8. B. Traub, of Chicago, the most notable feature 

was tin* tiled oven bottoms, for which certain advantages were claimed. 

There were many other exhibits of cooking stoves and ranges 

which were withdrawn from examination by the judges. 
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LAURA NKVIN'H RANGE. 

The Laura Nevins range represents a new departure in the con¬ 

struction of cooking stoves. It i; 

was exhibited by the Laura Nov- 

ins Range and Heater Company, 

Of St I *:mI. M inn. 

The main exhibit was in the 

manufactures building, but for 

some time a range was in actual 

operation in the annex of ma¬ 

chinery hall. It is represented 

in Figs. FFF to II Ml I. The 

special features of this range are 

that it Likes the air for com¬ 

bustion principally from the per¬ 

forated top plate above the fuel 

forward to the front of the stov< 

then turning Iwck they are dir 

the invention of J. II. Nevins, and 

Fio. FFF.—Laura Nevins range. 

the products of combustion pass 

immediately beneath the griddles* 

•ted downward beneath the oven 

Flo. GOO.—Section description: Darts pointing upward, cold air from floor; HA, hot-air chamber, 
lower; IIA. hot-air chamber, upper; WC, water coil for heating; i S, combustion flue; 6, dart, 
combustion escapement flue; 7, lire pot; A, j*erforated cover for down draft; aa, damper in pipe; 
C, opening for stovepipe; K, hot-air discharging pipe, air taken up at three darts at hacks; LO, 
large oven; SO, small oven; C, duplex damper to heat lower oven; B, main or upper damper,auto¬ 
matic; AP, a»h pan; Band D In fig. 1 is Band D in flg. 2, check dampers for portable oven and 
summer use; b. connection link to automatic dampers. 

and around it, issuing at the smoke pipe, which is between the fire 

pot and the ovens. The circular tire pot is surrounded by a double 

hot-air chamber, in which air circulates twice around, and can In* 
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utilized for heating either the kitchen or upper rooms. In addition 

to tins, water pipes are coiled around in the air chambers, for beating 

the range boiler. 

The down draft affords several distinct advantages over the usual 

construction, particularly in the economical use of fuel, and more 

especially when it is desirable, as in summer time, to make a small 

tire for a quick breakfast. With the tire pot almost full of ashes and 

cinders, a small tire can bcjnadc on top of these with a few pieces of 

kindling wood, which will generate a surprising heat, just where it is 

most required to do the necessary work. Moreover, the down draft 

carries off the odors of cooking. When the tire is very hot, the down 

draft acts to prevent the burning out of the top plates of the stove. 

In the ordinary construction the full force of the tire is directed 

upward against the stove top, but in this stove the burning gases are 

driven away from it. Another advantage is that the air for com bus- 

Fm. HUH -TUn dcwrlptlnn: B, irmln dumper. ft*. 1; 8 M. water-pipe Inlet; 4 N. water-pipe outlet: 
E and r>, cheek* In (writ for nummer iMcand portable ov#*n; WX. water roil; T. hot-air chamber, 

upper. O. oven plan; 7, in.dde tin* pot; 6, outlet for heat e*eapem«*rit. 

tion is highly heated by passing over the top of the stove before it 

comes in contact with the fuel. 

Some experiments were made with the range in operation in machin¬ 

ery hall annex to test its economy, and although they were only of 

the roughest description, the results will be given, copied directly 
from the original memoranda: 

KXl’KKIMENT WITH THE NKVINH HA N’t IK, SKIT KM Ill'll 29. 

A low fire had l>een in the range, which was drawn, and the fin* |m»t tilled with 

cold ashes below. Not sufficient ashes were put in for greatest economy. Pampers 

were opened and the lower drafts in front to start the tire as quickly as |KJH»ihle. 

Fire was kindled at 11.30 a. in. Weight of pine kindling, 4$ |>otin<ls; weight of 

bituminous coal, tq pounds; weight of anthracite coal, 17$ jsmnds. Kindling was 

lighted at 11.30, soft coal all put on, and in seven minutes the fire |>ot was filled with 

hard coal. More hard coal was added from time to time until it was all used. Ilea* 

was turned around the oven at 11.4K, and in live minutes later oven temperature was 
190°, and at 12 m. it was 200°. 

boast beef: A roust was put in tbe oven at 12 o’clock in a Stmnd rousting pan, 

with a |K»rtion of Isjiling water in the bottom of the pan. Roasting was finished at 
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1.45; well «lnn<* throughout. Four of iMitatno* wore in the oven for thruo 

quorterHof an hour. Weight of beef Intlon* masting, 7| jmiuiuIh; weight of l>ocf after 

roaring, 7 jMinnda; low, aUiut one-half ounce to the jiound. Water in .50-gallon tank 

waiialtio heated. Air for wunning the house showed temperatun* of 270° for connideiv 

able time. Unfavorable eonditiona i>f dnift prevailed throughout. 

September 27: Kxperimente of oookiug a breakfast for five persons on the I<aura 

Kevin* range wart made. The details are on follows: Pine kindling wotal used for 

fuel, 31 jKiundrt; fin* lighnri with pAfier, 9.40 a. in. Direct diun|K*r open and dmn|>er 

in pipe aluo open. 

Potatoes 1 toiled: Potatoes (sweet), 2 |ioundrt; water for sweet jHitatoa, 3 pounds; 

pat the above in covered tin. Roiling lN*gan at 9.49, and potatoes wen* done at 10.U8. 

Cooked in twenty-nine minutes; ladled for nineteen minutes. 

Coffee: Water for coffee, 3.5 |»ounds, boiled in eleven minutes (9.40 to 9.51). Oof- 

fee wart not actually made. 

Beef steak: At 9.40 u rtteak of 1.5 jmmiihIh was put over the fin* on a broiler, lining u 

few hits of wood to enliven the fire. The down draft carried all the odors into 

the stove. It was cooked in nine minutes. 

Toast: After the steak was cooked bread was toasted. 

There cun be nodoubt that this is the most economical kitchen range 

ever made. It burns either wood, soft coal, or anthracite; the tire is 

under perfect control and can easily lie forced, with a reasonably good 

chimney, so that the fire will roar like a fireplace with a blower. This 

in a remarkable phenomenon to observe. The lire burns from the top. 

The draft does not pa>s down through the bed of fuel, as might be 

supposed; it only blows down on top of the fuel, as it were, and keeps 

the tire and the heat of the surface where it can he best utilized. If 

the top is closed, the range can be used with dnift from below, the 

same its other ranges, and in practice I have observed that the lower 

drafts are often left open to hasten the combustion when a hot fire 

is desired. It is something gained when tin* housewife can get up in 

the morning and get the family breakfast without first cleaning out 

the ashes from the stove. 

This range represents the greatest improvement in kitchen ranges 

that has been made in twenty years, and Mr. Nevins deserves the 

highest recognition for this work. 

TFIE ALADDIN OVEN. 

riie Aladdin oven, devised by Mr. Edward Atkinson, of Boston, 

*vas exhibited in practical use in the Rnmford Inn and in the \\ ork- 

nan's Model House, erected by the State of New 5 ork. It is the 

result of years of experimenting by Mr. Atkinson for the improve- 

nent of methods of preparing food and tin* most perfect utilization of 

nferior kinds of food, especially the cheaper cuts of meat, which, by 

>roper treatment, are converted into the most palatable, nutritious, 

md, at the same time, economical preparations for the table. I In* pi ac- 

ii*al application of the principles of scientific cooking with the use ol 

be Aladdin oven, as set forth by Mr. Atkinson, would not only enable 

he workingman to live much better than he does at present, but also 
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much cheaper, while the work of the kitchen is rendered less hilari¬ 

ous and requires much lens time and attention. A satisfactory descrip¬ 

tion of the Aladdin oven would occupy too much space here, and the 

render is referred to Mr. Atkinson’s hook, The Science of Nutrition. 

The special features of the oven deserve to he set forth, as a record of 

what has been accomplished, as follows: 

Heat is applied scientifically, under constant regulation and abso¬ 

lute cunt rol, to the processes of cooking in such a manner as enables anv 

person of common intelligence, after very little practice, to convert 

crude food material into appetizing and nutrit ious food in the simplest 

and most effective manner. In comparison with ordinary methods of 

cooking in iron stoves or ranges, in which it is extremely difficult, if 

not impossible, to control the variations of heat and the desiccating of 

the food, it effects the saving or the development of the specific flavor 

of each kind of food so jus to make it more appetizing, while the food 

is rendered more capable of assimilation in process of digestion. It 

enables persons of small incomes to convert the tougher, and what are 

apt to be very much tin* cheaper, jK>rtions of the meat into tender and 

appetizing food, thereby rendering it possible to reduce the cost of 

nutrition in a considerable or large measure. It reduces the cost and 

the waste of the fuel, the work being done with gaseousor liquid fuel, 

from which the heat derived may be said to be boxed up within the 

walls ot a nonheat-conducting case. It saves a great part of the time 

usually expended in supervising the process of cooking, while doing 

away with every cause of discomfort. Control is given by the use 

of this apparatus in the preparation of soups or broth for the siok, 

to the end that, when the rules are followed such broth may contain 

the exact elements or proportions of the nutrients that are desired, 

without any substantial variation day by day. 

AN ith this apparatus set up in camp or in the house anywhere, bread 

of the best quality may be baked, meats may be roasted, simmered, or 

stewed, vegetables may be cooked, and in ji pan containing a grill place 

on top of the tin tube, immediately over the lamp, steaks, chops, 

chickens, or game birds may be broiled in a perfect manner. 

E. URNS ANI) KITCHEN ACCESSORIES. 

Many of the kitchen appliances in the exhibition were assigned to 

different judges and were not examined by the writer of this report. 

Indeed, tie* only articles examined by him were those shown in con¬ 

nection with the range exhibits of two prominent manufacturers. 

Among these were the excellent copper ten and coffee urns for hotels 

with porcelain internal crooks to hold the liquids, by the Born Steel 

Kange Company, and a very attractive exhibit of urns and other 

appliances for hotels, restaurants, etc., including boiler, sand oven, 

and a combination steam table and carving (able, all of the most 

appio\cd construction, by the \\ rought Iron Kjinge Company. 
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F. OIL, UA8, AN1» VAl*OK STOVKH AND IIKATKRfl. 

Fio. III. 

Two excellent forms of oil houtors wore shown in tin* United States 

section, the Barter heater and tho Edwards parlor lamp stove. The 
former is represented in figure III, and is 

doubtless the best heater of the kind in the 

market. It was shown by the Huett-Hurler 
mt 

Manufacturing Company, of Chicago. The 

eoinhustion is perfect, and there is no smoke 

or flame. 

The Edwards parlor lamp stove is quite 

different in design. In this (tigs. KKK 

and LLL) the lamp is not inclosed, but the 

arrangement for conserving the heat is 

excellent; and although 

the Barter stove is a su- 

perior room heater, the 
Edwards device is effec¬ 

tive, and in addition it 
affords a convenient and 

strong apparatus for 
boiling water or for light 

cooking, and is decidedly ornamental. 
In the building of Sweden was shown an excel¬ 

lent oil vapor lamp devised by »I. V. Svenson, 

which gave a very hot blow¬ 
pipe flame, useful for solder¬ 

ing as well as for boiling watei 
and cooking. A description 
would require illustrations 

which are not at hand. In the 
same building was shown a form of gas or petro¬ 

leum stove for wanning houses which is much 
used in Sweden. The products of combustion pass 

between double walls to the top of the stove, then 

downward, and finally to the chimney. 
Not much is to be said of tin* exhibits of gaso¬ 

line or vapor stoves, the improvements in these 

being more in the designs than in the methods of 

burning the fuel and conserving the heat. 
The Dangler Stove and Manufacturing Com¬ 

pany, of Cleveland, showed a somewhat elaborate burner, which they 

designate tho “Surprise," which is already largely used. 
The largest exhibit of vapor stoves was made by Oeoige M. Claik 

& Co., of Chicago. 

Pig. KKK.—Tho Edward* 
parlor lamp itorv. 

Fig. LLL.—The Edward* 
parlor lamp stove. 
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Among makers of gas stoves and ranges, (he Milwaukee Gas Stove 

Company exhibit'd the best as regards the kinds of burners used and 

in the manner of applying the heat to ovens. It may bo a question 

whether the bored or sawed burners are the more effective heaters, 

Flu. MMM.—Seetinnnl vk*w of iVrfertlon burner. * 

but certainly for domestic use the advantage will lie with the burner 

that is most easily kept clean and will burn the gas without odor. The 

cleaning device of the “ Perfection " burner, shown in figure MMM, 
is convenient and effective, and the needle valve (tig. NNN), which 

adjusts the proportion of gas and 
air at any pressure, is most excel¬ 

lent. 
Messrs. F. *Sc L. Kahn cSc Bros. 

Flo. NNN.—Sectional view of Perfection 
needle mire. 

showed another form of burner 
having removable tips for clean¬ 

ing, and the arrangement for heat¬ 
ing water on their gas ranges was 
the best shown, but there is still 

Flo. OOO.—Perfection mnjre. No. IK. 

opportunity for very great improvement in the use of gas for this 
purpose. 

Messrs. George M. Clark & Co. made a good display of gas stoves, 
but they possessed no partieular features of novelty. 

RAFII) WATKR 1IKATK1W. 

1 he Instantaneous Water Heating Company, of Chicago, exhibited 
their water heaters in practical operation in tin* Manufactures build¬ 
ing. I he device is a gas heater, in which the water is very quickly 
heated, to boiling it required, as it Hows in a thin sheet over the 
surface of a conical drum within, at tin* bottom of which are gas jets. 
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This is u convenient and comparatively economical heater, well made 

and of attractive appearance. 
A somewhat heavier and more expensive hut very excellent device 

isthe “ Lightning Geyser," exhibited in the British section of Machin¬ 

ery Hall by Messrs. Kwart & Son, of London. An experiment was 

roughly made to determine the amount of gas required to heat 30 gal¬ 

lons of water from 62° F. to 102 F. The gas consumed measured 

ltJ feet and tin* experiment occupied eight minutes. 
In the Russian section was shown a device for heating water for tea 

or domestic uses, well adapted to the requirements of the country 

where it is used. It was exhibited by Vassili P. Orloff, of Moscow. 

The fuel used is wood or coal, and the water is rapidly and very eco¬ 

nomically heated. 
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